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W. A. JOHNSON ELECTRIC CO., Toronto
Slow-Speed Alternating Current Generators for Light and Power,
Multipolar Direct Current Generators and Motors, § to 1,500 h.p.
Walker Spring Mounted Railway Motors, 25, 30, 50 and 300 h.p.

Manhattan Arc La,mps—onc arc lamp across 9o to 1oo volt circuit burns 200 hours
with one pair of solid carbons, saving over other are lamps $6 to $12 per annum. . .

Saves its drst cost per annum when replacing Incandescent Lamps

WAGNER TRANSFORMERS < - - ELECTRIC SUPPLIES - -

WE ARE MANUFACTURERS—NOT AGENTS
Prices Right—Apparatus the Best

Our Arc Lamps

For Incandescent, Power, Street Railway and Arc Systems,
SOLD ON APPROVAL, and guaranteed the Best on the Market—
Arc Lighting .. Most Efficient and Durable, or NO SALE
our Specialty ;
¢ The Thomson Electric Co. warereono, ont.

MONTREAL, QUE. Westorn Ogice, TORONTO, ONT.

STANLEY TRANSFORMERS

MONEY MAKERS FOR GENTRAL STATIONS

THESTANDARD SAFETY
ALL GOFPY EFFIGIENGY
NONE EQUAL REGULATION
INCREASE ‘ DIMINISH

STATION CAPACITY 4 OPERATING EXPENSES

We will_ Insure these Transformers for I per cent. per annum
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New York Office: 10 Cortlandt Street.
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Save Agent’s Commission by sending direct to
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DAVID A. STARR

Electrlcal Engineer
ana Contractor
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Armature windings for all systems

ANUPACTUNKRS OF ‘ Late of the Royal Electric Co. 623 Lagauchetiere St., MONTREAL.
TOPPleéu)E-BLOOKS , IRIGKI.ANI] x H[A‘IHGU‘I[ R ELEGTRIGAL GONTRRGTORS
axv GROBS-ARMS. | ¥ MﬂNUFﬂGTURBRS’ AGENTS
WRITK FOR PARTICULAKS. Tel. g79. Off.ce: 71 Yonge St., TORONTO, Ont.

Canadian Asehn for The Eddy Llectric ‘ Estimates Furnished for Wiring and Installing Complete
MCg. Cu, of Windsor, Conn. Eleciric Plants for Light or Power.

If you want to . . . . tOOLLYER & BROCKD
Y EVV VY VVVVV VO VIV YV OV OVEves

SELL

ANYTHING Electrical Engineers and Contractors

to the wholesale and retaill hard-
ware merchants and manufac- i“‘éﬁtﬁ&’i‘éiﬂ?&&:&"’ o NONTHERL, GANADA
turers :

ANYWHERE . Mention the CANADIAN ELECTRICAL NEWS when Corresponding with Advertisers.
in Canads, you can reach them
through the

CANADIAN HARDWARE MERCHANT
J. B. MCLEAN CO,, L1p.

. PURLISHERS
10 FroNT ST, E. - ToroxTO.

Your Stomach
Distresses You

aflereatingahicarty moal, and tho
result is a chroaic caso of Indiges-
tion, Sour Stomacl, Heartburn,
Dyspepeia, or a billous attack,

RIPINS TABIII.ES

RPANSTAMULES) b b3 ARMSTRONG ENGINES

LConstipation, Xic llc--ulnc)w. bBite :
-mngmngﬁimg':mo,mu,ﬁ;m ; Simple, Tandem and Cross Compound

%g@;&:muo\g’ ‘"’.;‘i.“"’“""" : Correct Design ° High Grade Work

SE ) | POBB ENGINEERING CO., Ltd.

50 Conta & hox. Al

xur.\oxé il °'éi':" oy, ‘ Amherst, N.S.
10 s P Ty Torm WM. McKAY, Seaforth, Ont., Travelling Agent.

Pleaso mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



May, 180 CANADIAN EBEGCTRICAL NEWS .

{Our “Acme” Automatic . . . . GURTHIN
U Rallway Goach and Street Gar

For ather open or closed cars—made to it any Window,

. ARE THE BEST IN THE WORLD.

STEAM ENGINEERING

s:ullanr’. Lncomelive or Marlne | Jlechane
v Methaoteal lirnuings Jheetriclty s Sredle
teetarey Architectural Dranlug and P'elgne
lugt (1L, Blallread, dteldae, Nunlcipal and
Hydranlie ) netueseingy §inmbingy Hinlagy
Fruspeeting) § nallels Stranehes,

‘The Steam Lugincering < suree 18 g
intended €3 qualify cogin =re L so~
coro Licensws

Xend tor Free circulae andt Ibmk of
m-;nvnunu‘;-. AL L L es BUbJeCL JOU
] tostudy to

The lnlernatlonnt Box 1004
Qorrrspendcuce Schoels, j Nernntoa,i'a,

We also manufacture a New Special Material for Excursion or Open Stieet Cars,
which is perfectly waterproof, will not fade, nattier in appearance, any width without
a seam, stronger and cheaper than any shade now upon the market.  Can be scen on
new cars fately erccted by the Torouta Railway Co.  We also carry in stock every de-

senption of Railway Coach and Stieet Railway Shade Cloth, Goods, Fixtures, etc.

WERITR roR PARTICULARS AND SAstrtks,

Menzie, Turner & Co. S i TOronto

The New bing of. ...

“NEW AMERICAN” TURBINES

. 1i6adS the List

OR Power. .. Economy of Regulation
Best Part Gate Results
o Steadiness of Motion
Ease of Regulation
® Freedom from Trouble of Any Kind
o and is witnouT a rivaL for Electrical Purposces

...... 37 WHEELS SOLD IN 1895 WHICH ARE

ELECTRICAL SUPPLIES DEVELOPING OVER 11,000 H. P,
o o pcn o i it Gl Gearing Wm. Kennedy & Sons

Repairs made quickly and at reasonable prices. Shafting, &c., to correspond
2. OWEN SOUND ONT.

TORONTO ELECTRICAL WOBKS with Water Wheels.
13, 35, 37 Adelaide Street'West - TORONTO

%g O g 300C.p. Packakrn Moar,
-

burninge at 2.6 watls per
13 I

Colley CONNMIMIES, conn 780 walts,

A This lamp is equal o 184 16

.t damps, which, buining at

. 3.0 watts per ¢ i, efficiency,

° L) y | willconsume. ... 1080 watls.
® E C C ®

OO —

C.D.

R

MANUFACTURERS . .,

Lamps, Transfnrme-r;;ﬁ_d—' o
Electrical Supplies %

A saving each hour of
........... 300 watt hours.

Or, at 13 cts. per 1,000 walts,
asaving of L..ooo.. 3% cts.

If the lamps average 4 hours
use daily, it means a saving
in current every month of
.................... $35.40.

Axna Packarnd Moot Lamse

burned under these conditions
will have an average life of
about five months, this mens
a saving of $27.00 in curreat
before the lump has to be re-
newed 3 and last but not least
PACKARD  MOGULS  cost less
than the same capacty in 16
car Lamps,

The saving in current over
Low Candle Power Lamps will
more than pay for rencwals,

ACKARD ELECTRIC CO., LTD.

-~ St.; Catharines, Ont.

s
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Kay Electric Mfg. Co.

266 James St. N.,, HAMILTON, ONT.

We aro preopared to furnish

Dynamos of any capacily for any voltage either
compound orshunt wonnd,

Motors feom 1-8 to £0 h, p., cither series or com-
pound wound,

Eievator Motors of all sizea,

Alternating Dynamos from 300 (o 1000 Lighits,

Iranstormers of any capacity from & to 125 lights,

Klectro-plating Dynamios, any capacity,

Electrical Experimenting en all its branches,
WRITE FOR PARTICULARS AND ANY INFORMATION REQUIRED,

Of from 1 to 600 Brake
Horse Power, for Electrical
Industrial and other pur-

poses.
MANUFACTURED Yy
A I'iien Kevrr Grusonweks, Magdeburg, Germany.

, JAS. W. PYKE & C0., Montreal, Que, "gscntatisestor toe

Particulars on Application.

STEAM PUMPS

P iiNern | For All Duties

TRIPLEX

NORTHEY MFG. GO., Ltd., TORONTO
The Laurie Engine Go., Monteal

@ ————GE0LE ACENTS FOR PROVINGS OF QUEBGBG—

FINE, - -CTRIC ©)
= Qtreet Gars

....QUR SPECIALTY...

i»

We also manufacture Horse and Trail Cars
of every description,

PAGGERSON & CORBIN . . . ... ....ST GATHARINES, ONT

W. N. LAZIER MUNDERLOH & CO.

Dox 341, V'ICTORIA, B. C. g Montreal

TRY OUR STATION

S VOLTMETERS
.. .AMMETERS

Hundreds i use in United States, England, Germaay,
France, Australia, Japan, ctc.

Pacific Coast Ageat for

Remington Maching Go.

Reftigerating and lce Machines.
Complete Plants lnstalled for all Purposes
Rabb Engincering Co. Economic Boilers.

High Speed and Corliss Engines.

Complete Plants Erected.

ALL WORK GHUARANGEED. WRITE FOR CATALCGUE AND PRICES
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BOILER EXPLOSION AT RIDGETOWN.

ON the Gth of April a boiler exploded in the saw,
stave and heading mill of Watson Bros., at Ridgetown,

_Ont., which completely wrecked the mill and hus thus
far resuited in the death of four persons.  The accident
occurred just as the employees were preparing to enter
upon their days’ work. The fire had been under the
boiter for some time, but the machinery had only been
in operation about & minute and a half, .

The boiler was a horizontal tubular one, §4 mct!cs
dinmeter and 11 feet 6 inches long, with §8 tubes 3 in,
in diameter, and a dome 20 in. diam. and 27 in. high.
The plates were iron and were a little over onc-quarter
inch thick. ‘The joints were all single riveted, the lap
of plates being 2 in., and the rivets were $§in. diam. and
2 in. pitch. Manhole was 15 in. by_n},{- in. and had
a stremgthening ring around it 137 in. by 3gin. The
boiler was in general good order and fairly clean inside.

After explosion there was no evidence that the boiler
had been neglected or had been carelessly used.  The
back head had been renewed at some time and was in
very good condition, and evidently was stronger than
the front head. The boiler had been used at a pressure
of nearly go Ibs. per sq. inch, and was supposed to be
quite safe for a higher pressure. It apparently gave
way first at the manhole, or near to it, and was split
open from the top across the boiler. The manhole
cover was picked up about Go feet from the original
position of the boiler, complete and uninjured; with
bridge and bolt attached.

The dome was thrown about Goo feet, and the plate
to which dome had been attached went about 700 feet
in a different direction. The position of the front part
of shell and of the back part confirm the theory that the
boiler gave way first at the upper part, as these pieces
were thrown in opposite directions and appear to have
been turned end for end in their flight.

A scecond boiler which had no steam on at the time

as thrown bodily over the engine and badly ruptured.

The violence of the explosion is clear proof that there
was plenty of water in the boiler at the time, and the
back head showed no sign of ever having been over-
heated.  The quality of the plates seemed to be common
boiler iron, and the most probable cause of the explosion
was that the pressure catried was too high for the
strength of the shell at the manhole and at base of dome.
The severe strain put upon these parts had gradually
weakened the boiler, so that it gave way at the ordinary
working pressure.

How best to prevent similar accidents is a question

well worth considering. In Great Britain, where so
many boilers are in use, Government inspection has been
carefully avoided, but the Boiler Explosions Act requires
the user of a steam boiler to report to the Government
every accident, no matter how trifling, and an investi-
gation is held and the owner has to prove that he was
using all proper precautions. Under this system ‘the
fault which led to the accident is traced out to the
maker, or seller, or user of the boiler, and the blame
fixed upon the right person,

The coroner’s jury, in their verdict, stated that the
cause of the explosion is unknown, but recommended
that the government make it compulsory to users of
steam boilers of all kinds to have them periodically in-
spected by competent boiler inspectors.

HAMILTON, ONT.
(Comnpandence of the CANADIAN ELacTmicAL Nuws)

TuE dissentions which arose at the annual meeting of the Ham-
ilton, Grinmshy and Reamaville Railway, and which 1esulted in the
election of Mr. T, W, Lester as president, have not yet subsided.
The ex-president, Mr. C. J. Myles, has aggain secured a control
ling interest, and has reinstated Mr. AL J. Nelles as superintendent.
At the adjourned mecting  of sharcholdery, held a fortnight ago,
the Myles faction repres ded the majority of the stock. A
special committee reported in favor of doubling the stock, as
there was sufficient surplus 10 do ~o 5 the report was adopted. A
motion by C. J. Myles, seconded by R. S, Mactin, that Mr. A, J.
Nelles be reinstatedd as manager and superintendent of the road,
caused an animated discussion which lasted two hours.  Mr.
Myles alleged that since the deposition of Mr. Nelles as munager,
there had been a decrease in the quantity of freight and number
of passenyers.  The appointment was finally cartied by a vote of
the sharcholders present. It is claimed by the supporters of the

Loeister ticket, however, that the appointment rests eatirely in the
hands of the directors. B is said that an effort will also be mide
1o compel the resignation of Mr. Adam  Rutherford, secretary,
The profits of the year amounted 10 $1,143.83. Bevond the
bonded and mortgaged debt, there is a floating debt of $19,576.10.
The directors decided not to urge the building of w0 line to
Grimaby Park amd Beamsville this year, 1t is to be hoped that
an erd will be put to dissentions within the company, which, if
prolonged, must seriously affect its prosperity,

Mr. Powell, who was until recently emgigged as engineer by the
International Radial Raitway Company, ix maturing plans for the
construction of an clectrie railway from Hamilton to Guelph,
Bertin and Waterdoo,  Charters have already been granted for a
road to conmect these cities, and Mr, Powell will endeavor to
secure one of these. If unsuccessful, a new charter will be
applied for.  The capital, it iv said, will be furnished by capitalists
of Toronte, Guelph and Clevelemd. No bonuses will be asked
from the municipalities,

i1 the various schemes projected by Me. B0 A Co Pew were
successfully carried into completion, his nanwe would be hamded
dowti to posterity as one of the greatest promoters of electrical
development of the nineteenth century,  His latest project is to
supply power to the city from the Welland river by ‘overhead
comduits, the plan being to tap the river about one and once-half
miles from Wellandport and build a canal, six miles in length, to
tun the water at Jordan, where there v a fall of 322 feet.

The Hamilton Radiat Raitway Company, of which Mr, Pew i
also the promoter, has been granted right of sway by the City
Council on a thirty-two vear franchise, and have commenced the
construction of the line between the city and Burlington Beach,
which it is expected to have completed by Dominion Day.  The
power house will be Jocated at Burlington, that village being
almost midway between this city and Oakville. Tenders for
engines and power machinery have been reccived, and the con-
tract will be awarded at an eardy date.

The Simpson-Noble Electric Light & Power Company, the new
concemn organized to supply clectric light in this city, turned on
the current a fortnight ago. The poles are being erected on
private property, as the company as yet have not permission to
erect them on the streets. The offices are at 103 Macnab street.

The directors of the Hamilton and Dundas Railway have
decided to convert the roud fiom steam to a fist-class electric
line.  The work will occupy about two months, and will probably
be commenced by the first of July, A change will also be made
in the equipment, the tics having already been contracted for,
This step meets with the hearty approvat of the citizens, who con-
sider that the road in its present shape is not in keeping with
modetn developments in methods of railway construction and
operation.

The Hamilton Street Railway Company have made application
to the City Council for an amendment to the by-law whereby the
company would mot be required to pay the city such a e
revenue.  The matter has been left in abeyance until an audit is
made by the city auditors of the company’s books.

HAMILTON, April 30, 1896,

C.P.R. TELEGRAPH STORAGE BATTERY PLANT

AT OTTAVA,
By W, J. Canr.

Tug Canadian Pacific Company’s office at Ottawi, Ont., has
Bren equipped with storage battery, and the old gravity entirely
dispenscd with,  As there are some combinations different from
those in use at other points, a description may prove of interest to
your readers,

The cells used are those made by the Electric Accumulator Co.,
type Eg being used for lodals, and type C 3 for mains, The
charging circuit varies from 230 10 250 volts.  The locals are in 3
banks of 2 cells each i No. 3 and 4 b g used for the local cir-
cuitx in the main office, and No. 2 for supplying additional power
on quad locals when extended to the Pardiament buildings office
(1. U.).  These locals are charged through i small motor-gencr-
ator, which gives a voltage of 6, with a capacity of 20 amperes
on the tor side.  The main batteries consist of 8 banks of
# cells each, a total of 320.  These are charged in groups of 8o
cells each directly from the power circuif, a tesistance being in-
setted 10 bring the current down to 1 amperes; or 1wo banks
can be charged simuliancously at the rate of 2% amperes, AN
single wires are worked from_40 cells positive or 4o cells negative.
These cells also furnish the “short end ™ for quads. These two
hanks are arranged in duplicate, one lot beityg charged while the
other is in usc.  As quad is not worked during the moming while
pacdiament is in session, and only occasionally during the balance
of the year, and it is found thut sufficient current can be’stored in
the moming to last the quads for the rest of the day, the remain.
ing 160 colls are not duplicated, and can only be charged while
the quads are idle. The same applies to the cells for the quad
legs hattery.  The total current for quads is oblained from 8o ad-
ditional cells on each pole.  This gives the ** short end ™ about 88
volts and the total 264.  As the longest quad from Ottawa i to
Toronto (256 milex), this gives a good working margin,

Fig. 1 shows the arrangement of the charging and discharging
switches for the mains. Those for the locals are the same.
These switches are known as ¢ double pole, double throw.” The
dotted lines show the charging current and the straight lines the
discharging circuits.  (Only one bank of 4o cells is shown in the
diagram.) The charging ix done, for instance, ax follows: g and
t1 are charged for one-third of the moming, 10 and 12 for one-
third, and No. 2 local for the balance.  During the aftcrnoon and
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evening one day, Nos g amd 7 and No. 3 locad are charged, and
the next diy Nos, 6 and 8 and No. g local s w0 much more
work fs performed by these cells, a much Tonger time than that
required for the celis for guad working is necded o replace what
has been taken onte A cotls ave kept fully charged, and should
the power cireuit give ont, there is atways sufficient current stored
to work the office for i week or ten diys, The automatic cireuit
opener opens the charging circuit should anything happen to the
power wires, and prevents the batteries discharging back.

“The transmitting circuits of e quads are s aditication of the
Jones systen as used by the Postul Telegraph Cow, & single pole-
chamger being placed on the polar side, and two of them on the
neutral side, it shown in fig. 2. Opening PC throws line to P,
and closing PC throws fine to N. P gives positive currents only,
and N gives negative. N and P oare worked simultanconsly
closing N and P gives the total current to the line, amd opening
them gives only the partial current of cither polarity accotding to
the position of PC.  Each lead fiom the quads to batteries has a
resistance of 500 ohms, miade up by two 16 ¢ 110 volt incande-
seent lampe,  The feads from the batteries to the single wires
pass through one 16 e, Lo volt lamp for each wire.

1t is intended to place storage for the focals in the 1, Ul oftice
later, anmd the system for working locals in the main office hax
been designed with that end in view—the only change i the main
office then being to move No. 2 local over to Ho U, During

into quads, the same course is followed, exeept thit switeh 8 is
nol tequired on the repeater sets, To log H UL ofice ony the
awiteh S remiains on the left bamd contact, the pegs tor the send-
i and roceiving sides ire moved over o the two H. U wites
selected,  The citeuits now are as follows 1 For semding - Emth,
batteries No. 2 and 30 switch 8, key, transmitter, dises, strip 8,
H. UL sounder, key, ciethi s seceiving  carthy batteries, relay,
sounder, dises, strip Co Ho UL sounder, easthe  In each case the
cirenits have been increased to 4o ohms plus the line resistance o
H. Uy but at the siune tine the batteey power hins beert incrensed
o that the current is about of the same sttength as before, In
practice we found that the line resistanee was <o sinadl that it
could be neglected, and that the two additionad cells were quite
suflticient.

The Miltiken-Hicks repeaters are conneeted ap in o different
manner from that in use at any other place. The goveror circuit
iv (when closed) in multiple with the coils of the trsnsmitter. This
appears to give much better results than when it s o distinet cir-
cwit, By connecting the jacks of two haif sets together through
a doublé-ended cord they can be usedd as ordinary single tine 1e-
peaters,

A HL UL there are two complete sets of single line 1epeaters,
a spring jack main line switch, and 12 single sets Six of the
spaces aflotied to the single sets are arranged with theee point
awitehes and additional sounders so that they can be used as guad
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C. I. R. TELEGRAPH STORAGE BATTERY PLANT AT OTTAWA.

session of parliament it is preferable to have all wires end at H.
U. Instead of connecting loops 1o wedytes it the main_oftice as
is usual, all H. U. wires are connected with the upright bars in
the main switch, and the single lines pegged through, making
the main office a way one for the time being. Two wires are
used for battery leads to H. U., one for each pole. Owing 10
limited space in H. U, all quads, cte., are placed in the main office
and the locals extended to H. Ul as required.  In the main office
there are three quads and six half Milliken repeaters, which are
all connected to jacks as shown in fig. 3.

The arrangement of the locals is fully shown in fig. 3. Al
sounders, transmitters, cte., are wound to 20 ohms.  Normally
the small 3 point switch (which is placed on the operating tables)
is umed 1o the left,”and cach sending and receiving circuit of
thieq uads are pegged to the upright strip marked R in the main
awiyc®.  The receiving circuit can be traced as follows: Bat-
tery No. 3 (positive), relay armature, sounder, dise, strip R, to
negative pole of battery No. 3. The leg from sounder through
juck, being open at switch S, remains *¢ dead.”  The sending cir-
cuit is as follows:  Positive of battery No. 3, switch 8, key,
transmitter, disc strip R, to negative pole of battery No. 3.
There being no earth on cither circuit except on the negative
pole of battery No. 2, that battery is not drawn on for any cur-
vent. To work as repeaters the switch § on each set is tumed
to the right, and a double-emded cord connects the top of one
jack with the bottom of the other, and vice versa,  Although
only one-half quad is shown, the circuits can be readily followed.
For instance, starting with No. t set, battery, relay armature,
jack (top) cord and wedges, bottom of jack for sccond set, switch
S on No. 2 set, key, transmitter, disc, strip R, to negative pole
of battery.  Starting from No. 2 sct a similar course iv followed.
The leg through sounder is not disturbed, and that circuit is the
same as for ordinary working. It may be noted that cach cir-
cuit has only a resistance of 20 ohms.  To work single lines

legs.  There are also a couple of ingenious at rangements thatare
very convenieat, and which 1 do notiemember to have', seen de-
scribed before.  They were put in by Mr. Bott, the Ottaws man-
ager.  One is to conmieet the legs of two half quids »o that one
operator is able 10 send simultancously in both directions ; this is
shown in figr. 41 for the other ends of these ciienits see fig. 3.
The two point switch connects the two sets together, one key 18
left open, and the operator sends on the other, These sets are
Maced side by side, and the operaton is able ta hear the breaks
on the receiving sounders,  Of course the breaks do not carry
through, but it is not necessary that they should do so. The other
arrangement is to work a single line into a half quad, and s so
clearly shown in figg. 5 that it is not necessary 1o deseribe it

The sharcholders of the London Street Railway Company will
hold @ special mecting on the 218t of May to authorize an
increase of the capital stock of the Company to the amount of
$750,000 or leas, and also to authorize the issue of debentures to
the same amount.

The Victoria, B. C., Electric Railwiy and Lighting Co.'s prop-
erty and franchise was offered for sale by anction, on the 10th
inst., hy order of the bondholders.  The bidding wis opened at
$200,000, and went up to $330,000, when the property was dis-
wsedd 0f to M. F. S, Rarnasd, M. P., of the Consolidated Electric

ailway Company, who represents an English syndicate. The
new owners will continue to operate the road, and will make a
number of improvements. The propeety is a valuable one, the
total mileage now in operation includingg about thirteen miles of
track and switches, with seventeen cars and two trailers. The
tramway company was first incorporated in 1889 under the name
of the National Electric Tramway & Lighting Co., Limited, and
in t8og the name was changed to the Victoria Electric Railway &
Lighting Co., Limited.
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POWER STATION RECORDS.

T advantigzes to be derived from Keeping accurate
records of the working of power plants are evidently
thoroughly understood by the management of  the
Montreal Street Rulway Company.  An examination of
the accompanying table, showing the results of the
operntion of the power station of that company for the
vear ending September 3o, last, will, no doubt, prove
Such records are very valuable for pur-
should be kept by the man-
and railway power stations.
receive, at any time, similar

interesting.
poses of comparison, and
agers of all electric light
We would be pleased to
tests for publication in this journal,

The route of the Montreal street suilway are Inid out
on i slope which rises gradually northward from the
river to the base of Mount Royal.  “The north and
south lines, therefore, are on a continuous gride, but
the lines running east and west are comparatively level.
About 4o cars are in operation in summer, and 100 in
winter.

The six engines used in the power house are of the
cross compound Corliss type, belted direct to the gener-
Their eylinders are 23 in. and 48 inc x 48 in.
They are rated at 0oo h. p. each, and the state-
as high as 043

ators.
stroke.
ment shows that they have averaged

pull per ton throughout the system, which was the most
severe, as might be expected, throughout the winter
wonths,  ‘The usual custom of starting with the draw
bir pull as measured by a dynamo-meter and working
up to the power station effort the average deaw pull has
been caleulated.

THE N, E. L. A, CONVENTION.

Tur National Eleetric Light Association of the United
States will meet in convention in New York City, onthe
5th, Oth and 7th inst.  There will be held in connection
with this convention an electrical exposition, illustrative
of past and present developments in the applications of
clectricity.  This  exposition promises to be most
complete, interesting and instructive, and will probably
be the memns of attracting an unusually  large stten-
dance.

Following is a partial list of the papers to be read
and discussed at this meeting. .

*Single-Phase  Sclf-Starting Synchronous Motors,”
by F. H. Leonard; ¢ Results Accomplished in Dis-
tribution of Light and power by Alternating Cur-
rents,” by W. S, Emmet; ** Acetylene Gas,” by Mr.
Ferguson, of the Chicago ldison Company ; ¢ Evolu-
tion of the Arc Lamp,” by L. H. Rogers; *‘ Steam
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GRANVILLE C. CUNINGUAN,
Monarer pnd 1 Liel Engisrer

POWER STATION RFCORD OF 118 MONTREAL STREET RAOLWAY COMPANY FOR THE YEAR ENIING SEPTEMBER 30, 1893.

e. b p. for an eatire month.  The engines were built by
the Laurie Engine Company, of Montreal, and are run
condensing,  The boilers, fifteen in number, are of the
Lancashire type, mide in England, and are rated at 300
h. p. each.
temperature of the feedwater, when both cconomizers
are on, is 243 to 230 degs. F.oo When one economizer
is off for cleaning and repairs, the temperature of the
feedwiater drops to about 190 degs. Fah,  The fluctua-
tions in the amount of coal consumed per electrical horse
power, shown in the table, are due largely to changes

Two Green economizers are used, and the

in the temperature of the feedwater when the economizer
is on or off.

The table shows a greeat incres
per horse power when the engines were run non-con-

s in coal consumption

densing as compared with condensing, and also that
screenings were used for fuel with satisfactory results,
the consumption per harse power being no greater and
In the column entitled ** Watts
per Ton Mile,"” the amount of power used to move a ton

the cost much less.
one mile on the system is shown,  The power used was
the highest in November and gradually decreased nntil
May.
weather, but a portion of it is due to improved control-
lers being put on the cars, and also that less power was
used for light in summer than in winter.

The figures in the Last column show the average draw

Most of this decrease may be attributed to better

Boilers, Their Equipment and Management,” by Albert
A. Cary; ¢ Electrolysis,” by William Brophy ; ** Evo-
lution of Interior Conduits, From an Electrical Stand-
point,” by Luther Steiringer ; Lecture. - *“ The Light of
the Future,” by D. McFarlan Moore, Topic. **The
Desirability of a Standard Socket,” discussion to be
opened by Mfred Swan,

The sessions will be held in one of the large rooms in
the Industeind Building, lexington avenue and Forty-
third street.  The hotel headquarters will be the Murray
Hill Hotel, Park avenue and FForty-first street, within
two blocks of the convention hall.  The hotel rates to
delegates have been fixed at $2.00 per day and upward
on the European plan; $3 and upward on the American
plan.

Canadians will doubtless feel more than ordinary
interest in this convention from the fact that in all pr(\b:;-
bility Mr. Frederic Nicholls, manager of the Canadian
Generil Electric Co., will be the next president of the
National Electric Light Association.

A saft copper hammer makes an excellent ool with which to
drive Kevys on an engine,

Eccentries for steam engines that are made in halves iy eisily
be procured, and where an old one bas been split off from a
crank shaft, one of them is much more easily applicd thana whole
one. I well made they should last as long as when made in one
picce.



May, 1896

CANADIAN ELECTRICAL NEWS 1|

BY THE WAY.

As illustrating the many absurd arguments advanced
by a certain class of clectric railway '* promoters,” a
gentleman named Beech has recently been endeavoring
1o get capital subscribed by the farmers in the neighbor-
hood of Ridgeway for a single track elevated road to
extend from Ridgeway to Crystal Beach on the shore
of Lake Erie, a distance of 3 or 4 miles.  Mr. Beech is
an American and is gifted with a ready flow of languagre
of the stump orator type. At a recent meeting of the
residents of the locality, principally farmers, he occupied
considerable time in expatiating upon the advantages of
his particular system over the ordinary trolley system
and stated amony other things that the cost of opera-
tion of the overhead single track system would be but
one-tenth of that of the ordinary trolley road. A
gentleman in the audience acquainted with the subject,
wias asked to make an estimate of the cost per day of
operating a trolley line, and he figured the amount at
$17.00 per day.  This estimate included the salaries of
three men.  This gentleman inquired of the *‘promoter™
of the single track scheme if he had correctly understood
him to say that a road built on that system would cost
to operate but one-tenth of that required for a trolley
road. Mr. Beech promptly replied that that was his
contention,  ** Then,” said the gentleman, *“will you
kindly explain to the audience how you propose to
operate the road and pay three men’s salaries out of the
sum of $1.75 per day? ™ This problem proved to be a
trifle beyond the mathematical ability of the “promot-
er,” and remained unanswered. Strangely enough
there were persons present at this meeting who would
not have subscribed towards the construction of an
ordinary trolley road, but were willing to pay out their
good dollars for the overhead single track scheme.
The absurdity of going to the expense of erecting an
overhead system for a line designed to run along :
country roadside does not seem to have occurred to
the minds of the people who have been solicited to put
up money for the enterprise. [ understand that some
$3,000 has been subscribed for the purpose of enubling
the ‘“ promoter” to construct a picce of track with
which to illustrate the advantages of his system,
Speaking of the peculiarities of *‘ promoters,” I am in-
formed that one of the most active individuals in this
line in Canada is making a handsome income out of the
business. His method is to project an electric railway
and induce municipalities along the route to sub-
scribe say $500 apicce for what he is pleased to term
¢¢ preliminary expenses.” He frankly tells them that in
the event of the scheme proving unsuccessful they need
not expect to get their money back, and it is hinted
that the money thus obtained never goes any farther
than his own pocket.

X X X X

Tug Toronto Electric Light Co. had in their employ
at one time a tall French lineman whose agility was
such that he was accustomed to use only one hand
when climbing a pole. At the corner of King and
Yonge streets stood a pole requiring an additional
cross-arm which this dexterous lineman undertook to
carry up in his disengaged hand.  When part way up
the pole, the cross-arm slipped from his grasp and
descended perpendiculiarly upon the crown of the silk
hat of a gentleman on the street, driving the hat down
upon his shoulders and entirely obscuring his face. He
strugrgled unsuccessfully to get out of the hat until the

Frenchman came down the pole and assisted in removing
it. . The victim had no sooner got his breath than he
turned his attention to the unfortunate Eneman, and be-
stowed on him all the anethemas which his recollection
could muster.  The victim took his punishment patiently,
andat its conclusion invited the gentleman into a hat store
aear by and bought him a shining tile of the newest
pattern, thereby metaphorically heaping coals of fire
upon his head while at the same time getting rid of the
possibility of a claim for damages against his company.
X X X X

I HAPPENED to witness an amusing incident in the
office of the G. N, W, “Felegzraph Co. at Toronto, not
long agro. A well-known business man came in and
asked the price of i cable message,  Having been given
the rate, he began trying to get a reduction, advancing
as a reason for his unusual request that he had been a
good customer of the Company, and like all good
customers was entitled to some extra consideration.
An amused expression came into the face of the youny
man behind the counter as he remarked, ¢ Let us see!
you have paid us for cable messages altogether about
twenty dollars.” ¢ Yes,” said the customer, and the
tone of his voice implied that he considered that a
pretty large sum and quite suflicient to justify his claim,
* You may be surprised to learn,” said the polite youny
man behind the counter, ““that out of this twenty
dollars, the percentigge to  which this Company is
catitled amounts to the magnificent sum of one dollar.”
After this explanation the customer did not see fit to
press his claim  further.  The fact may not be
widely known that the cable companies get the lion's
share of the money paid for cable messages, and that
the telegraph companies who despatch the messages
overland across halt o continent, receive but a fraction
of the price.

PERSONAL.

Mr T, Abearn, of the Ottawa Electric Cou, is expeeted to re-
turn this week from his treip roundt the world,

Mr. James Ross, vicespresident of the Monteeal Street Railway
Co., saited for England on the 6th of April on a pleasure trip.

Mr. S, ). stratton, of the Belt Telephione Company, Hamilton,
accompaniced by Mes, Stratton, i at present in England, for the
benefit of Mes, Steatton’s health,

Mr. E. B. Merndl, formerly lecturer in clectricity at the Torono
Technical School has recently accepted a position with the J. H.
McEwen Manufactuting Co., of Ridgway, Pa.

Upon severimg his connection with the Kingston Light, Heat
and Power Company, Mr. John Oldfin wis presented by the eme-
ployees with a beautiful oak seerctary,  Mre. Oldfin had been in
the emiploy of the company for twenty-mine years,

Mr. O. Higman, cluef electrcran of the Inkmd Revenne Depart-
ment, Ottawa, was recently offered the position of electrical
engineer for the colony of Queensland, Australia, at a salary of
$3,000.  The Dominion government offered to Me. Higman such
inducements 10 remiin in his present position, that e declined the
forcign offer.

TRADE NOTES.
Mesars. Patterson & Corbin, of St. Catharines, Ount., have 1o-
ceived an order for four cars for the Hamilton Radinl Railway
Company.

The attention of persons on the lookout for a bargain in second-
hand alternating machinery is directed to the advertisement of
Messes, Aheiten & Soper in this issue. ’

In the article in our April issue referring to the equipment of
the Hull and Aylmer Electric Railway, mention wis omitted of the
fact that the contract for trolley, feed and bond wire, amounting
ta some 150,000 ., had been sonaeded to the Eugene F. Plittip
Electrical Works, Montreal,
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QUESTIONS AND ANSWERS.

ti. S. P, Toronto, writes: ** How many pounds
pressure of air will be required to the sq. inch, taking
the full piston plate surface, to force the rod (1 inch dia-
meter) into dead cylinder against an air pressure of 30
Ibs. 1o the sq. inch, speed say 1 ft. in 1 minute.  Would
it be a pressure a little over the difference in the dead
eylinder pressure and the pressure raised by the rod
displacing that amount of air? ™

Axswer. A pressure of 1 4,10 Ibs. per sq. inch on
the piston 0 in, diam. would just balance the resistance
of 50 Ibs, per sq. inch on end of rod. A pressure of
2 Ibs, per sq. inch would probably start it in motion,
and if pressure remains constant in the dead cylinder,
that pressure would be suflicient to do what you require.

E. L. Nasu, Lunenburg, Nova Scotia, writes:
* Do you know of any place where the new style of tide
mill is in successful use. 1 mean one working on the
accompanying plan.  We have a back harbor here
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where the tide rises and falls about six feet, and want
to know if it is feasible to build dykes and run our elec-
tric machinery by a tide mill.  Where could I get hold
of calculations that would cnable me to tell how much
would have to be dyked in to develop 300 horse power
continuously 2™

Asswik. - Itis difficult to give a definite answer to
sour guestion without considerable more data than you
wine.  On greneral principles, however, it is doubtful
if a tide of only sin feet could be made available within
the himits of commercial practicability.  In the first
place it would be impossible for the power 1o be devel-
oped continuously under ordinary  circumstances, as at
high tide, which occurs twice in twenty-four hours or
thercabouts, there would be no fall whatever available,
and consequently no power.  On the contrary, at those
times the reservoirs would be filling up.  From the
sketch you send, however, we suppose your idea would
be to have several reservoirs and during high tide to
capty from one into another and then from that out.
If that plan were adopted you could only figure on an
average head of about three feet. To produce 300
horse power at this head would require two reservoirs,
probably about 3300 feet square and 6 feet deep, or
nearly five miles of dyking, to say nothing of the heavy
cost of machinery to produce power with such a small
average head.  There are no doubt 2 few tidal mills on
a small scale in operation, where the power is not re-
quired continuously, but we do not know of any of the
importance or capacity of the size vou speak of.  In
fuct in considering the matter of continuous power, and
considering the fuctuation in level which would have to
be taken into account, it is altogether probable that
the reservoirs would have to be considerably Lirygrer than
the size wiven above to obtain satisfactory operation.
It would appear that the interest on the first cost and
the amount required for repairand maintenance, would
be infinitely greater than the cost of coal 1o produce
an cgual poncet, ospeaially i the ancighburhood you
speak of.

= Novicr™ writes, in reply to ** Induction’s™ enquiry in
a previous issue : This open circuit business is the ter-
ror of are hyght men as a rule. 1 would hke to sce the
matter discussed through the Ergcrrican News and am
sure some wood would result from such discussion.

The writer has had a little experience in finding  breaks
that could not be located by climbing every pole on the
circuit, and pulling the wires, and if your space will
permit, will be pleased to explain his method. 1 first
divided the circuit into sections with small magnet wire,
sometimes running it two blocks at a streteh, and found
that the break was nearer the negrative end of dynamo
than the positive.  Then I grounded that end of line at
the dynamo, being careful to disconnect the positive wire.
With the magneto bell 1 started out and every arc lamp
I came to on the street | let down and fastened one
wire of bell to binding post of lamp, and the other to
the ground. As long as the bell would ring I knew
1 bhad farther to go. As soon as the bell would not
ring | knew I had my break down to close quarters, and
started back towards the last place where the bell would
ring, testing from the line as we went, and very soon
had only about 100 feet of line untested.  The rest was
casy. It may scem to some that this would be a
tedious way of finding a break, but we were only about
an hour at it. 1 would like to hear from some one else
who has a scheme.

CANADIAN ELECTRICAL ASSOCIATION.

Webnxesnay, Thursday and Fri-
day, June 17th, 18th and 1gth,
have been selected as the dates of
the annual convention of the
above Association. It is some-
what unfortunate that the Do-
minion eclections have been fixed
for June, but it was not deemed
advisable to postpone the con-
vention on this account.  So far
as the election canvass is con-
cerned, it wiil be practically concluded, and the nomi-
nations over by the 17th of June, while voting will not
take place until the 23rd.

Those members of the Association who take an active
interest in politics, should get their work done before
the 17th, and spend two or three pleasant and profitable
days at the Toronto convention before depositing their
ballots.  Then if the party of their choice should imppcn
to be defeated, they will find themselves in grood con-
dition to put up with the disappointment, while if the
vote gaes to their liking, they will be in equally good
trim 1o join in the enthusiasm of the occasion. =
—-The program for the convention is an attractive one.
Papers will be presented as follows : ** Economics of
Central Station Management,” by . G. Gosslin, Mon-
treal; ““Acetylene Gas,” by Geo. Bluck, Hamilton,
Ont.; ¢ Meters,” by James Milne, Toronto; *“ Electric
Railway Construction,” by F. C. Armstrong, Toronto ;
‘“ Power Transmission by Polyphasal E. M. F.'s,” by
Geo. White-Fraser, E. E., Toronto; * Continuced Use
of Water of Condensation,” by Wilson Philips, Toronto.

Several of these papers will be illustrated by means
of a stercopticon, a new feature which will add greatly
to the interest of the procecdings.  Opportunity will be
afforded for the consideration and discussion of the
Government Electric Light Inspection Act.

It is in contemplation to hold the annual banquet of
the Association at Lorne Park, Niagara-on-the-Lake,
or some other popular summer resort in the vicinity of
Toronto.  The banquet will be followed by nmonli'ghl
sail on Lake Ontario, the steamer being attractively
decorated and provided with music for the occasion.

There will likewise be visits of inspection to the
power stations of the Toronto Electric Light Co. and
Toronte Railway Co., an exhibition of Roentgen rays,
excursions by street car, cte.  Altogether, visitors are
assured of an interesting and profitable time, and sccing
that a large proportion of the members of the Associa-
tion reside within & hundred miles of Toronto, there
should be s bumper attendance.

The Hamilton Radial Electric Railway Co. have awarded the
contract for the clectrival genersting appamtus required for the
opermtion of their aad to the Canadian General Electric Co,
Lad,
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THE INCANDESCENT LAMP,
Iy Groxor Witk Fraskx, B, K.
(Concludad)

Dugzriam 4 also serves toallustrate the vanous wattagges at which
lamps can be run, and  theie effect on life and candle power.
Runningg the Lamps at 108 volts is equal to a wattagre of 3.5 per
cope Runmng them at 110 v equals 3.3 watts per copeg at 112
equals 301 walts: at 114 equalds 2.9 watts 5 at 116 equals 2.7 watts
per e pe The higher therefore the cconomy at which this Lunp
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F16. 4 -CrrveE SHOWING DEPRECIATION OF CANDLE POWER
CONsEQUENT oN Using 100 Hicu Vorrace,

wits run, the sooner did it come down to a low candle power, and
the sooner did it burn out, so that the lower efficiency  was in this
case the higher cconomy.  This point s well illustrated by the
cunves in diagriom 3 which shows the results of burning a Limp of
the same make Wi different efficiendies. At the highest efficiency
- 2% watts per c. po—-the lamp drops to § . p. at 600 hours, and
as the efliciency becomes less, that is as the wattage grows more
per < pes the reduction in ¢, p. becomes less and less, the life
longer and longer.

These cumes are very smgestive to the obsenant centrad
station man, as indicating the policy which should govern him
wm the supply of lamps, and i the syatem of wiring.

from a careful study, that if his distribution sy stem is so Ll wut
that the variation in pressure between heavy and light load is
relatively great, then he had better ase his low efficiency lamps, for
such vaniation will cause the lamps 10 drop in candle power and
burn out soon, and cause dissatisfaction anmongy his customers.
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F16. §.--CURVE SHOWING EFFECT o8 Canpni IPOWER aND Livn
OF RUNNING AT IIFFERENT EFFICIENCIES.

If. howerer hie has used plenty of wire, so that the wanation is
small, then he can use high efficency lamps. By this means he
can put a good many wore lamps on his dynamo, which means
increased profits. The matter. howerer, is much more compli-
cated when hic fumishes Tight to meter customens. 1n this cise
he does not aell ight merely trusting to the ineapenence of his
cinfomers not 1o detect the difference between the o.¢. po they
contract for, and the 12 or 10w p. that they actually et Hesells
current, and it s plun that the more current he sells, the better
for himlf, 0 that hie should study how to merease the amount of

curcent that the consumer takes,  He cannot, of conrse, make
that consumer keep his lanps buraing, but & study of lunp curves
will point out i way.  Dingreams 1 and 2 show the decrease of
candle power as o lamp grows older, No. 3 shows the increape of
wiattage per candle power during the same petiod ;3 although the
tamp takes o higher wattage per candle power as it ages, its
candle power decreases more rmpidly than the wattapre increases,
s0 that the absolute wattage, onwhich the central station depends
for profits, keeps on diminishing slowly all thetime,  Profit there-
fore also keeps on diminishing in the same ratio.
Dimgzram No. 6 shows these changes in three curves, A R, C,
taken from o 33 watt Lunp. Curve A shows dts decrease in
absolute candle power, giving actual candle power observed at
100 hour periods during its life 3 curve B shows the increase in
wattage per candle power at the xame perdods, and curve ©
shows the resultant of the two at same periods, that isat 7
hours the actuat candle power given is 12,258 the wattage per
¢ prods 3079, and the actual watts absorbed by the lamp are (curve
C)43.53. Nowthe lampat the fiest 100 hours absorbed 57.2 watls,
soat 500 hours it is absorbing 11,7 watts less, and  what is in-
tecestingg to the station man.—is paying less in proportion—-less by
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F1G. 6.- ~CURVES SHOWING DECREASE 1N C. %3 INCREASE OF RELA-
TIVE WATTS, AND DECREAME OF ARSOLUTE WATTS, At LAME \GES,

21 per cente. Divadends can never be paid at this eate, for it
smply amounts to a tovo higght plantinstalled at a sovo light price,
caming only 790 lamps worth of rente. 8o we must keep up the
supply of current, and this can only be done by putting ofd Lunps
out ol service, when they begin to take so hittle current, and put-
unye wm new ones that will take mate.  Itscems extmordman,
but it would actually  pay to break this lamp rsther than run it
700 hours,

A study of lanps will reveal other apparently paradoxical ree
sults and the conclusion of the whole matter is (1s1) Study your
distnbunion sastens, and heep sour pressure as constant as prose
sible, evenaf st conts a hitile mote money 10 reduce the drops on
lines, (2nd) Don't assume that the cheapest lamp is the best, nor
even that the one with the Tongest guamntecd life is the one yon
want, (3) Buy lamps to suit your work, for all lamips are by no
means alike, and study what your work will be, (31 Don't imagine
that ence you bave put a lampin its socket, e matter is dipeosed
of, and you need pay nomore attention to it lamps miay be
actually losingg woney to you.  Above all remember that vour
untire lighting business is worth careful study,
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Tue Hon. John Haggart, Minister of
Railways, recently made the announce-
ment that the Dominion government is
of opinion that all electric railway charters of a purely
local character should be left to the jurisdiction of the
provincial authorities. The Railway Committee of the
Dominion Parliament is not in accord with this view,
and has reported to the House several bills of the char-
acter mentioned contrary to the wishes of the govern-
ment.

Blectric Railway
Legislation.

CompranTs have reached us lately con-
cerning the system of electric light
inspection inaugurated by the Dominion
Government u year ago. There seem to cyist .doubts
in the minds of some, first, regrarding the necessity for
<uch a system, and sccondly, concerning the fairness of
e charges imposed and the efficiency with which the
Act is administered.  Our attention has been called to
mstances in which meters, after having been tested and
sealed up by the government inspectors, shortly after-
wards ceased to operate owing to the formation of a
substance upon the brushes which retarded and eventu-
ally stopped eatirely the action of the commutator.  We
have likewise heard complaints of the action of some of
the government inspectors in posing as  clectrical
engineers, and advising central station owners as to the
means they should adopt to overcome difliculties experi-
enced in the operation of their plunt. It is aflirmed
that the inspectors are without the training necessary
to qualify them to act in this capacity, and that in some
instances their advice has caused unnccessary friction
between ceatral statien owners and the manufacturing
companies.  We propose to investigate this subject and
if possible learn 1o what extent these complaints are
well-founded.

Electric Light
1nspection.
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Rifect of Blectrie MR- Bronson, in moving a resolution in

Railways oa the the Ontario legislature setting forth the

Labor Problem. —jugirability of forming societies in cities
to assist in placing unemployed persons on the un-
occupied lands of the province where they might become
self=supporting and even contributors to the develop-
ment and wealth of the country, expressed the opinion
that electric railways would prove important fictors to
this end.  While it is undoubtedly true that the means
of intercommunication afforded by electric railways will
do away with the isolation, which is one of the greatest
objections to country life, the lunds upon which the class
in question could be settled are likely to be situated
in localities where electric railways will not be built for
many years to come.  Therefore the electrie railway is
not likely to prove a factor in their welfare,

Tug difficulties encountered by electric
stations operated by water power, in
consequence of the formation ?f anchor
ice, was the subject of some discussion at the conven-
tion of the Canadian Electrical Association at Ottawa
last September.  The consensus of opinion seemed to
be that there was no method by which the difficulty
could be avoided. In the Scientific Machinist of Cleve-
land, this method is given of keeping the turbines free
of ice, “‘bore a hole in the top of the wheel case, or drill
a hole if the case be an iron one, and connect on a steam
pipe.  When a wheel freezes up, or shows signs of
freezing, just turn on steam for a few minutes, and
away goes the ice, slick and clean.  The wheel, of
be shut down before the steam is
turned on, or all the heat will be carried off with
the water, leaving the ice as good as before steam
was turned on.”  Mr. James F. Ward, in a letter
to the Engincering Record, states that while chief
engineer and superintendent of the Jersey City water-
works he remedied trouble from this cause, by moving
across the screen of the intake chamber a raft made out
of some 12 inch square logs.  His explanation of the
success of the remedy is that in consequence of the
length of the line around the edge of the raft being, say
four times greater than the width of the screen, the torce
available to draw in the anchor ice is reduced in the
same proportion.  This very simple and apparently
effectual remedy is within the reach of all who annually
experience difficulty from the action of anchor ice.

Aanchor Ice.

course, must

The Adaptabilsty of ‘Tux: popularity of clectricity as a means
Machines to Requite- for the transmission and utilization of

meats. power, and the recognition of its
thorougrhly satisfiuctory results, are in no way more
evident than in the rapidity with which it is being
applied to every conccivable purpose; and in the
number of clectrical manufiacturing establishments that
are going into the business. A perusal of the Patent
Office Records shows how immense is the activity in
the field of inventing new, and improving old types s
and the cstablishment of electrical engineering courses
in all large colleges, and the equipment of laboratories
with the most expensive instruments, shows that prac-
tical electricity is now well out of the **rule of thumb ™
stage, and is recognized as being based on scientific
principles.  Electrical knowledge being so widely dis-
seminated, the improvement in the designingg, construct-
ing, and operating of clectrical machinery and appuratus

has taken place all along the line simultancously, and
clectrical investors now hive the assurance, not only
that what they buy represents the results of scientific
investigation, but that the market is full of excellent
machinery, with something to suit every purchaser, and
meet every want. Not so long ago, when electrical
machinery was built by experiment rather than by cal-
culation, it was only reiasonable to believe that the
inventor with the longest purse would produce the best
apparatus, beciause he was better able to experiment
until he overcame his difficulties, than another person
without those financial advantages.  But now that the
design and construction of the highest class electrical
machinery is a matter of certain knowledge ; and is no
more a matter of doubt than is the design of a steam
engine or any other perfectly understood apparatus, it
must be evident that any properly trained engincer will
be able to produce good machinery ; and not only this,
but that suitable machinery can casily be built 0 meet
the conditions of any particular case.  The immediate
result of the establishing of the principles governing
clectrical design and construction on a thoroughly satis-
factory rational basis, instead of heretofore on & con-
stantly changing empirical one, has been that ncarly all
large engine or machine manufacturing companies have
added to their former busingss an electrical manufactur-
ing department ; and the result is that, whereas even
five years ago the different makes of clectrical machin-
ery might be almost counted on two hands, to-day they
are well up amonyg the scores, and every one of them
good.  Another very important result is the splitting up
of electrical manuficturing business into specialties,
whereby the very highest perfection is attained along
the several lines followed. Five years ago the few
manufacturing  companies there were, manufactured
complete  ‘“systems,” covering generators, motors,
lamps, instruments, etc., ctc., and to do business with
them meant committing oneself exclusively to the par-
ticular company at first chosen, because one generally
found that the use of a particular generator necessitated
the use of a particular motor, and so on.  Now, how-
ever, there are highly trained electricians who devote
themselves exclusively to the perfection of one particular
line of apparatus. -be it motors, or arc lamps, or electric
fans ; and hence it is that the market presents a whole
host of first-class machinery and apparatus from which
the purchaser can choose.

Of course it is true, however, that while there are very
many good makes, there are also a great number of types
which have been long left behind in the race of improve-
ment and which represent the carlier stages of desiygn
when scientific investigation had not clearly lighted up
the subject.  There, naturally, will also be found manu-
facturers, who, to meet competition, will purposely
lower the quality of their groods, trusting to favorable
circumstiinces not to be found out.  Against these the
purchaser will have to adopt such precautions as com-
mend themselves to him, remembering that cheapness
is prima facie evidence of relative inferiority. A really
wood machine costs money to build ; both because high
class material is expensive, and because skilled work
manship cinnot be obtained for the price of day labor.
But, the difference between good and inferior machinery
is not merely a question of first cost; it includes the
consideration of probable differences in repairs, muin.

tenance, life, cfficiency  which, in ncarly cvery case will
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clearly demonstrate that the more expensive apparatus
is really the cheapest to buy,

It is interesting to note the difference between Euro-
pean and American manufacturing practice, with refer-
ence to their respective methods of supplying demands
for particular machinery.  On this side of the Atlantic
all types and sizes are standardized ; and manufacturers
endeavor not so much to design machinery which will
meet the conditions of any particular case, as to show
that those particular conditions require the use of such
and such a particular machine of their make. That is,
the machine is not manufactured for the case, but the
case is manipulated to suit the machine.  If a g5 horse
power michine is suflicient and necessary, the manu-
facturer who has standardized a 1co h.p. and a go h.p.
machine will sell his 100 h.p., although it is not only
larger than necessary, but also will have to operate at
less than full load and therefore at reduced efficiency.
In Europe, the manufacturer, not having any rigid
standard, would actually design and build a 93 h.p.
machine. The standardizing of machinery results, no
doubt, in somewhat less shop costs, and in consequent
lower selling price, but the disadvantage is evident,
when it is considered how very rarely will the circum-
stances governing the size and type of machinery be
such as to exactly meet some particular standard.  Of
course this disadvantage is largely counterbalanced hy
the fact that manufacturers’ standards include many sizes
and types, some or one of which will be pretty certain
to come close to the actual requirements. And then
again all manufacturers have not the same standards ;
they will generally be found to be *“staggered.” If A
makes grenerators of 50 h.p., 100 h.p., 150 h.p., etc. ;
B will generally make 70 h.p., 120 h.p., 170 h.p. ; while
C will adopt 6o h.p., go h.p., 130 h.p., and so on; so
that one can generally come pretty close to what is
waunted.  The same will apply to motors, ctc., but there
comes in the question of voltages, ete.  However, in
cvery case it will be possible to work out a reasonably
satisfactory scheme, if only care and attention be
devoted to enquiring what the market has to offer in
the way of suitable types and sizes and then selecting
those that come nearest 1o practical requirements.  In
doing this it should be remembered that the efliciency of
machines is a most important consideration, and that,
unless they be specially designed differently, their cffici-
ency will be highest at their rated full loads.  Taking,
for example, a case where study shows that Soo lights
is the maximum that can be expected (and there is a
very faicly sure proportion bhetween number of inhabit-
ants and number of lights), in this case it would be
inadvisable to put in a 1,000 light machine for two very
good reasons. first, it is larger than necessary, and
theretore needlessly expensive; and second, which is
really even more important, it will be operating at never
more than 8 10's of full load, and for the very large pro-
portion of the time 2t very considerably less. Evervone
knows that there is a period of large load, say from 5
o'clock to g o'clock, and that after that time the people
£0 1o bed and the load goes away down.  In a plant of
the above size, probably for 3 hours the full Soo
lights or nearly would be yoing; and for the whole
of the rest of the night not more than 200 or 230; so
that if & 1,000 light machine were installed, it would
have So per cent. load for 4 hours and 20 to 23 per cent.
for Shours.  All the abave considerations emphasize the

importance of studying the conditions of every installa-
tion, and of buying apparitus with reference to its
suitability to the peculiar circumstances.

DEFECTIVE WIRING.

Wi present herewith a sample of wiring which was
recently uncarthed in a neighboring city. Our readers
will admit that it is a truly wonderful example of how
not to do it. Nevertheless it is not altogether an
exaggerated case.  There has been a vast amount of
work of this character done in the past in every city on
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this continent. It can scarcely be a matter for surprise
that the discovery of such work should have given rise
to the suspicion that many of the fires in recent years
were the result of stray clectric currents.

It is satisfactory to know that the danger resulting
from the employment of careless and incompetent work-
men has now come to be so well understood that in
future proper workmanship is likely to be the rule rather
than the exception.

CANADIAN ELECTRICAL STATISTICS.

Mz, Geo. Johnston, the Dominion statistician has
collected and embodied in the Year Book of Canada, the
following statistics relative to the electrical progress in
the Dominion :  "The amount of capital invested in elec-
tric telegraphs and cables in Canada is $7,000,000; in
electric railways the paid up capital is rather more than
$13,000,000; in clectric light works, $3,113,771; in
clectrical appliances, $1,389,305 3 or in round figures
about $27,000,000. In 1881 there were found only two
hands with electric works outside of those connected
with telegraphy, while in 1891 there were 1190 hands,
not including those connceted with the clectric cars.
The employees in 1893 connected with the clectric cars
numbered 2614 ; passengers carried 37,000,000 ;5 miles
run during 1803 by the electric railways, 15,500,000
miles of track for Canadian clectric railways, 368 or 73
miles to each million of the people. The number of
motor cars in Canada are calculated as 6383 trailers,
341 snowsweepers, 305 and motors, $Sg91. The steam
railways in Canada in 18g4 carried 14,500,000 pitssen-
gers, which, contrasted with 37,000,000 carried by the
clectric railways, shows that four times as many passen-
gers were carried by electricity as by steam, and that,
on an averige, cvery person in Canada had been carried
11 timgs in the year by clectricity.
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TESTS OF A 10 HORSE-POWER DE LAVAL STEAM
TURBINE.*
By Wai F. M, Goss,

Tie De Laval steam turbine expetimented upon constitutes
part of the permianent equipment of the Enginceering Laboratory
of Purdue University, and the present paper is based upon data
secured cielly through the assistance of Charles E. Broft, ROLE,,
author of the thesss ¢ Tests of a 10 Hose-Power De Laval Steam
Turbine.”

In the De Laval steam turbine jets of steam, delivered from
suitable nozzles, are made o impinge against the buckets of a
light turbine wheel.  The steam eaters the buckets from one side
of the wheel, and passiog through is discharged or ‘¢ exs
hausted ” from the opposite side. The arrangement of nozzle
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The motion of the turbine shaft,
which under the actions of the jets is extremely rapid, is com-
municated by geming to a heavier and slower-moviag driviyg
shiaft carrying a fiyewheel of small dinmeter, from which the
power of the engine is delivered.  Regutation of speed is secured
by mceans of & throttling governor, which controls the pressure of
steam admitted to the nozzles.

The important moving parts, with approximate dimensions, are
shown in Fig. 2. The turbine wheel is built of sixty-three steel
segments, cach carryving abucket and 2 portion of the light out.
side rim. The segaients are held in place by means of suitable
collars, which grip them on cither side.  The wheel is mounted
upon & lony, sleader shaft, having sufficienmt flexibility to allow
the system at speed 1o revolve about its centre of gravity, even
though this may not agree with the geometrical axis of the shaft,
The gear upon the turbine shaft is of steel, solid with the shaft ;
that upon the drive shaft has its teeth formed in 2 bronze ring,
which is carricd by 2 solid iron centre. The smaller gear has
tweaty-one feeth, the Iarger one two hundred and cight teeth,
giving a ritio of 1 to 0.90436.

The shafts run in bronze boxes completely lined with babbit or
other soft metal.  To assist in the distribution of oit 2 spirad
curve, the pitch of which is about half the diameter of the journal,
is cut into the metal of the beasing.  The outboard bearing on
the turbine shaft is closed at the ead, and o small pipe runs from
the closed end to a point over the gears.  The pumping action,
resulting from the presence of the spiral oilway, yives aconstant,
though small, supply of 0i) upon the gears. The gears do not
dip m 0il, though the case which encloses them receives drainage
from all the bearings.

The gorvemor is connccted with the driving shaft, of which, at
first sight, it appears to be but an extension, It is shown in
detail in Fig. 20 The weights, WAV, with their arms, C C, are
in the form of a split ¢¥lindrical cup. Upon the outside and at
the base of cach weight a kanife edge, E E, is tound, which bears
upon a suitable surface in the wovernor frame, AN, A spirsd
spring is fitted at its inner end with two projecting pins, which
bear upon the anns, € C, of the overmor weights.  The outer
cnd of the spring is connected with the frame by the threaded
Pl Do When the goveror s at rest the concave surfaces of
weights are in contact with the frame, and the tenvon of the
spring keeps the knife edges upon theirseat. When the governoe
is revolving at speed the weights are under centrifugal action and
move outward, swinging upon their knife cdges against the re-
sistance of the spring.  The motion of the weights is taken up by

and wheel is shown in Fige 1,

SAlstract_of paper read at the New \'oji. meeting of the America Society of
Mechanical Eagineen, Decemlxe, 1593,

the pin F, by which it is communicated, through suitable mechan-
s, o the govemor valve abosve the cagine,

The nozzles which serve to deliver steaum to the wheet e four
in oumber, and are so fixed in the frame of the engine as to act
upon the turbine at points which are cqually distant from cach
other,  “Two of the four are provided with stopeocks, which, when
closed, put out of action the vozzles with which they are con-
nected. By means of the stopoachs, therefine, the engine may
be run under the action of two, three o1 four nozzles, at the will
of the engineer.

The distinguishing feature of the engine is, perhaps, to be found
in the form of the nozzles. All are diverging, the throat being
approximately two inches from the discharge end. Three have o
diameter of 0,138 inch, ad one a diameter of 0157 inch.

THE TESTS,

The power of the cngine was absorbed by a pony brake, cooled
by constant streams of water, The exhianst steam was piped to
a Wheeler condenser, open to the atmosphere. The water te-
sultings from condensation was deained into tin buckets, which
w

£y

s changed and weighed st regular intervals, Giuges were

used to show the steam pressure both above and below the jove
cinor throttle, the former giving the pressure available at the en-
give, and the latter the pressure under which, in consequence of
the
A manometer was also attached to the exhaust pipe, but as this
pipe is large (3 inches dinmeter) and the connection with the con-
densor close, the observed pressure was never apptoeciably differem
from that of the atmosphere.

The boiler pressure fore all efficiency  tests wias 130 pounds by

action of the governor, the steam was admitted to the noszles.
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gauge, for which pressure the particular aozzles used were de.
siged, The rated speed of the fiv-wheel is 2,300 revolutions per
minute (23,771 for turbine wheel), bat this standard wats not main.
tained for all the tests, The governor was audjusted severl times
as the work progressed, and it was not until several wests had
been run that the proper specd was secured.
cver, that the differences of speed recorded do not materially
affect the value of results for purposes of comparison,

The tests are grouped inte three scries, the first includingg
those for which all four nozzles were in action, the sccond those

It is believed, how.
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with three, and the third with two.  The several tests in each
serics were intended to vary from each other only in amount of
power delivered fiom the wheels Al tests were of 30 minutes’
duration, and all observations were taken at fivesminute imervals.

With all four nozzles in action, and with the engine developing
2 litte more than its mted power, the steam consumption per
horse-power hour was s low as 7.8 pounds. 1n comparing this
vesult with results obtained from other engines, the small size of
the engine tested shoutd be kept in mind, and abxo the fact tha
the rate of consumption stated is based upon brake power. The
elliciency of the emgine £0)s off rapidly as the load is decreased,
and, s would be expected, the effect is not marked when alt the
nozzles ate inaction.  This may best be seen by the heavy curves
shown in Fig. 3. Assuming the nozzles 1o be cut out of action
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one at a time, as soon as the reduction of load becomes suflicient
1o permit the work to be done without them, the minimum steam
consumption at different Joads, for boiler pressure and speed em-
) 3. Again,
of instead of four nozzles, an infinite number could be employed,
and if the governor could be arranged so as 1o regulate the num
ber in action rather than the pressure admitted 1o them, the steam
consumption of the engine in question might be made to follow
a line somewhat similar to the light broken line ygrec,  But the
heavy lines indicate the results which were actually obtained.
The engine requires very little attention and is almost noiscless

ployed, is represented by the broken line fzdebe,

in action,
appears to be fair, except whea changes of load are large and

The governor is quick to act, and its speed regulation
suddenly made.  Mier such a change, the engine requires a little
time before settling down to steady  running under the new con-
ditions,

As the speed of the De Lavad engine is high, it is evident that
the foree in action must be comparatively low.  To determine
the manimum resistance under which the engine might be cx-
pected to start, the brake was elamped upon the fly-wheel so that
the latter could not turn within it. Steam was then adminted to
the engine, and readings were taken from the scale under the
brake ium,
the steam pressure and the sumber of nozzles in action. With
all nozztes, and with a steam pressure of about 125 pounds by
pauge, the maximum staftimgspower is cqual to a force of 30
pounds acting at a radius of one foot.  With three nozzles the
cquivalent foree was but 21 pounds 3 with two nozzles 14 pounds.

The result of this process, of course, depends upon

IN the case of the Ontario Western Lumber Co. v, Citizens
Telephone and Electric Co., Chief Justice Meredith decided tlint
contrets not under the corporate seal made with trading cor-
porations relating to purposes for which they are incorporated,
or, pastly performed and of such a natare asx would induce the
Court 1o decree specific performance thereof if made between
Where,
theeefore, an clectrie light company, while they were making
changes m ther Gactory, entered mto a contract by correspond-
ence, merely for the use at a specified amount, of one of the
wheels i the plantfls aull which was used and a part pavinent
made the contract was held 1o be binding on ity and the plaintiffs
entatled 10 recover the balance due, notwathstanding the absence
of the corporate seal.

ondinary individuals, will be enforced against them,

ENGINEERING NOTES.

AN engine may appear to be keyed up all tight, and still, when
it is started up, the crank pin or some other part may heat because
the key wis driven oo far, therefore all of the parts should be
closely watched until it is known that they will run cool,

To ascertain the throw of an cecentrie, measure the distance
from the crank shaft to the outside of the eecentric on the heavy
side and also on the light side.  Subtract one from the other, and
the difference will be the throw of the eccentric,

If you have a bearing so located that itis necessary 10 have a
tube or pipe to carry the oil to i, be sure that the tube is perfectly
clean when first pag in, and take measures to keep it so afier it ic
in use.

Always have a steam gauge on the feed-water pipe, and locate
it as near the pump as may be convenient.  If the pipe becotnes
partially choked with sediment, the increase in pressure will wain
you of it.

Don’t put a poor lubricator on a good engine, or on a poor one
cither, It will ruin the good one by failing to deliver oil when it
is needed, and make the poor one worse for the sanie reason,

Try the nuts on your foundation bolts occasionally and see if
they are still tight,  Because they were all right six months ago,
it doues not necessarily follow that they are now.

After cleaning your boilers ill them with hot water if possible.
If one of them is fired up, use the steam from that one to heat the
water that is going into the others.

When water hax a temperature of 39 degrees Fahrenheit, it has
attained its maximum density, orin other words, itis in its most
compact form.  If you make it warmer it expands and if you make
it colder it also expands. A study of some of the results of this
property of water will prove interesting.

When fittingg up a water tank for usein the shop, mill or factory,
if you wish to arrange it so that the discharge pipe will prove the
most efficient, do not allow it to project on the inside, but let it be
so arranged that there will be no sharp comers around the outlet,
for it should be funnel shaped.

When about 1o key up his engine, an engincer shoilld know just
where his kevs are before he touches them, and in order to da this
he must have marks on them.  If these marks are made with a
sharp steel seribe they disfigure the machine and in the course of
time he will et so many marks that they will be confusing, It is
much better to mark them with a lead pencil, then if he finds that
a key has been driven too far he can easily put it back to its
former position, and when the machine is running in o satisfactory
way the marks can casily be removed.

Many engines are s0 constructed that the space around the
piston rad gland is quite smadl, and so we would sugrest that a
short solid wrench be made for use in such cases, and always be
Asitis seldom or never necessary to
use much leverage here, a large one will not be needed and it will
be much more convenient than to try to use an ordinary monkey
wrench.

kept in a convenient place.

In some citses it is necessary, in oilimgg up an engine, to drop
oil into a tabe in order to have it go where it is needed. Some-
times this cannot be done casily, as a bubble will form and prevent
it. In such a case, insert & piece of fine wire or a broom splinter

in the tube, and the oil will run down this and cause no trouble.

In selecting @ lubricator for 2 steam engine it is well 1o get onc
that is so constructed that when it must be filled, the cylinder oil
will go directly into the cup, without having to go through a long
crooked passare, for many good oils are thick and it is not always
convenient to warm an oil before using it.

If the sight feed glass on your lubricator fills with oil, and it is so
constructed that you cannot casily clean it out, if the oil is re-
moved from the body of the cup and it is filled with water and
started ap in the usaal way, the water will floae the oil out without
further trouble.

Remember that if your cccemtric gets cut and is worn out or
round 20 that it becomes necessary to put it in a lathe and take
onc or two cuts off from it, the reduction in diameter does not alter
the throw of it.

In our opinion it is better to key up an engine in the morning
rather than at night. I it is done at night, what proof doces the
engineer have that he will be there to attend to it the next morn-
g ?

Every piston rod gland should be lined with soft brass to prevent
cutting of the piston rod.—Power and Transmission.
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TORONTO TECHNICAL SCHOOL EXAMINA-
TIONS.

For the past two weeks the examinations at the
Toronto Technical School have been in progress, the
term closing on the st of May. The classes during
the past winter have been very successtul, a large
number of students availing themselves of the oppor-
tunity thus afforded of sccuring a technical education.
Below will be found a copy of the examination papers
in * Electricity " and ** Steam and the Steam Engine,”
which will no doubt prove interesting to many of our
readers.  ‘The lecturer on these subjects is Mr, James
Milne, who, it will be observed, has covered consider-
able ground, and the results of the examination are said
to be satisfactory. In our next issue we hape to be
able to publish correct answers to the questions asked
in the following papers :

ELECTRICITY.

Maxunum number of marks=235. 175 marks constitute a full
paper.

The vatue of each is shown in brackets afterthe question.
SECTION 1.

1. State clearly Oh's Law.  What is the unit of resistance ?
the unit of Current 2 and the unit of Electro-mative foice?  (10)

2. A battery of 13 cells, arranyred tive in series and 3 abreast,
produces a current of .5 amperes through an externil R of 3 oluns.
Find the E M F of cach cell it its internal R is 3 ohis, (r3)

3 What is the best way of arranging 28 cells, cach having an
R of 4 ohms, so as 1o produce the stiongest current in i cireuit of
28 ohms, (15)

4. Compare the resistances of a wire 30" lony, 06" dinmeter,
and that of another wire 1357 lony and (03" diameter. (10)
SECTION 2.

1. 1000 feet of copper wire 102" diameter is wound on an arma-
ture of a bipolar generntor. Find (1) the toial resistance of that
wire, and (2) the resistance as measured at the brushes of the
machine.  One mil foot =10.4 ohws, (3)

2. Take the above question but substitute iron wire.  What is
the thickness so that the resistance will be the same incach case?
The specific resistance of copper to that of iron is its 1 : 6. (10)

3. Prove that 746 watts make a Ho Po Answer this fully. (15)

4. 1000 feet of wire No. 6 B and $ has a resistance of .4 ohms,
Find the watts lost in an aee light circuit § miles lomgr.  Each
lamp tikes 10 amperes of current. (10)
SECTION 3.

1. The ELMLF. of & certain dynamo machine is 100 volts, and
the 1otal R of the cireuit is 1 o, What H.P. would have to be
expended in working under these conditions? (10)

2. Distinguish between work and power.  IWhat is the unit of
cach?  What is the British heat unit [772 ft. pounds] equivalent to
in electrical units of power ? (10)

3. Describe fully the Edison Chemical meter, knowing that
1 ampere passing for 1 hour between zine plate immersed in a so.
lution of salt of that metal will remove from 1 plate and deposit
1225 willigeams on the other.  What would be the amount of cur.
rent that would pass in the above meter if the resistance of the
German silver shunt was .02 ohms, and the resistance of the other
circuit in which the zine voltameter of 2.5 ohms is inscried in
series with another R of 46.46 ohms, if the deposit was 200 mili.
grams?  Make a sketeh of the arrangement. (20)
SECTION 4.

1. Describe the Wheatstone's bridge as fully as you can, and
iltustrate the application of the instrument by an example. (10)

2. How are very high resistances measured ? A\ galvanometer
of 6000 ohms shows a deflection of 10 whea a certain resistance
i in ciccait with it. Koowing that the same galvanomcter shows
the ssume deflection with a resistance of 1-toth megohm in circuit
when shunted with 2 1-99th shunt, find this certain resistance.
The 1esistance of the battery is neglected. (33)

3. An ammeter is xinply a galvanometer of low resistance, and
is grencrally placedin series in acircuit,  What would be the effect
if you placed this meter in multiple, say on an incandescent light-
iy circuit 3 and also it you had placed a volimeter (a galvano-
meter of higgh R) in scries in a circuit carrying large currents, {15)

4 Make a diagram showing clearly the councctions on a shunt
wound dynamo, placing i the circuit a voltmeter and ampere
meter. (10)

SECTION §.

Lo Show by o dingeeam the general arcangement and convee-
fons of generators running ona gawire systenm,  Show by an acrow
the divection of the enrrents if (1) both machmes sre domg exacly
the same sunount of work 3 (2) 1t one machine is dowys mote than
the other. Place in position ampere and voltmeters, (15)

2, 880,000 lines of foree (N) are 1o be forced thrangh a bar 207
long and 8 sq. inches in arca, Find the teluctance aad the mag-
netizingg foree in impere turns to effect this magnetization,  Per-
meability = 166, (15)

3 In o generator which is driven by a 100 H.P. engine, belt
speed 5,000 (. per minate, there are 2oa conductors in the
armature winding 100 sections in commutator, the yapis 45.
FFind the tongue and the drag on the active conductors. (13)

STEAM AND THE STEAM ENGINE.

120 marks constitute a full paper.

1. What is the latent heat of steam at 212 Fah,, expressed in
foot pounds?  What is the difference between latent and seasible
heat?  If one pound of steam at 212° Fah, is mixed with 10 lbs,
of water at 6o Fah,, find the resulting temperature, (13)

2. Steam expands in the cylinder of an engine from 30 lbs,
pressure above atmosphere o § hs. below atnosphere, at what
part of the stroke was the steam cut oft?  Atmospheric pressure
may be taken at 13 lbs, (1)

3 Define the lap of a slide valve, and explain answer by refer-
ence to a sketehe For what purpose is it employed 2 Account
for the difference in the working of two engines, one of which has
1ap on the steam side of the valve and the other has not. (15)

4 Describe Savary's engine.  Show by a sketeh the principhs
on which it worked.  What was the greatest depth the water
could be lified by this engine! Why was it limited to this ex-
tent? (13)

5. The diameter of i steam engrine is 247, and revs. per minute
=60, M. E.P.=40lbs. What should the length of the stroke
be so that the engine will develop 330 H.P. (13)

6. Sketeh Newcomen's engine,  Duringg what portion of cach
stioke, and in what manner was unecessuily wasted by News
comen’s arrangement 2 How did Watt propose to lessen this
waste, and in what wiy did he carry out his idea ? (15)

7. What is meant by the term * clearance ™ and ¢ cushioning 2
At what part of the stroke does cushioning occur? - Show by an
indicator diagrium the manner in which the slide valve produces
cushioning. (15)

8. Describe Stephenson’s Link motion. How is an engine
reversed by this arrangement 2 Make a to illusirate,
How would you arrange a link motion with one cecentiic only 2
What is shortening the travel of the valve equivadent 10? (20)

9. A safety valve 37 diameter is held down by a lever weight.
Lever 367 long.  The valve centre is 47 from the fuleram. . Weight
56 Ibs.  Omitting the weight of fuver and valve, at what pressme
would the valvg be lifted ? (13)

10. Show the various methods of connecting the heads of tabr-
lar boilers to the sheets. What are the relative steeagths of o
single and double rivetted lap joint to that of the original
plate? (15)

11, You have two engines exactly the same size; one has steam
cut off at X stroke, the other has steam cut off” ag fll stroke.
Show by calculation what is yrained by using the steam eapan.
sively. (:0)

12, Describe as fully as you can the Hydraulic Ram. - Show the
areangement by a sketeh,

13. A hydraulic ram has an efliciency of 70, go gallons of
water are spent on same, with & fall of 10 feet. How many pal-
lons will it raise to a height of 4oo™?  What is the pressure at the
bottom of & column of water 400” hipgh? (13)

sketeh

The force of a stroke of lightning in horse power is indicated by
the following incident s During & recent storm which passed over
Klausthal, Germany, a bolt struck & wooden column in a dwelling,
and in the wop of this column were two wire nails -3 inch
diameter. The two nails melted instantly. To melt iron in this
short time would be imposaible in the Targest furnnce now in ex-
istence, and it conid only be accomplished with the aid of clece
tricity, but 2 current of 200 ampetes and a potential of 20,000 volts
would be necessary.  This electric foree forone secombliepresents
5,000 horse power, but ax the lightaing accomplished the melting
in considerably less time, say 1-100 of a second, it follows 1hat
the bolt was of 50,000 horse power.
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THE DAKE ENGINE.

Tug extremely compact type of engine shown in the
accompanying illustrations is unusually interesting on
account of the ingenious mechanical principles involved
in its design.  As a steam engine, aside from questions
of design, the manufacturers claim that experience his
demonstrated that in reliability, and especially durabil-
ity, it is not exceeded by any of the types of usual design,
On account of its compact torm, this engine is claimed

. <._m~¥, =,

F1G, 1. ~-DARE STATIONARY ENGINE.

to be particularly suited for running ventilating fans,
centrifugal pumps, incandescent lighting dynamos and
saw mill carriages.  Being strongly  built, self-con-
tained, and not affected by ordinary jars, it also gives
reliable service when used to run smoke-consumers and
head-light or other dynamos on railway trains, and
when employed for various auxiliary purposes aboard
vessels. ’

FFig. 1 illustrates the engine complete, and in Fig. 2
the pistons are removed, showing the interior of the
case with the crank in position, this latter revolving in
the chamber shown in the back of the casc in the central
cut. This chamber is sup-
plied with oil and water from
an opening in its back, thus
seccuring lubrication to every
part of the interior of the
engrine.

Both side pistons have a
horizontal movement sliding
from side to side, and at the
same time an inner piston to
which the crank pin is at-
tached has a vertical or up
and down motion, the two
movements imparting rotary
motion to the crank.  Steam
is admitted through channels
in the cover, onc opening
into a central aperture and another into an annular
openings on the inside of the cover. Four channcls
are cored through the inaer piston, one leading to the
top and another to the bottom, and one to cach end of
the inner piston, the latter also leading through the
ends of the outer piston.  Four parts corresponding
with the channels in the interior of the inner piston
are cut through the face (or side next to the cover) of
the inner piston in the proper position to register over
the central aperture in the cover.  The steam entering
the port in the inner piston, through the central aperture
of cover and re-acting against the side of the case,
imparts motion to the crank, the port passing over the
annular ring and exhausting into it after having done
its work. There are four distinct impulses of steam to

cach revolution of the crank, and the arrangement of
the ports to the crank are such that each impulse of
steam is given at a point where it has the greatest
power. ‘The expansion of steam is sccured in the pas-
suge of the ports of the inner piston over the central
aperture in the cover.,

With the reversing engine, the channelling on the
cover and in the piston is the same as in the engine
built to run one way, but the ports in the inner piston
are shaped so that they register over both the central
and the annular openings, using each alternately as
steam and exhaust.  The ports on the top of the case
being fitted with a suitable valve which connects the
channels leading to the working parts of the engine,
motion is given to the engine either to the right or left,
as desired.  The reversing engine is the same as a

F16. 3.~CARRIAGE ENGINE.

stationary engine, caly with reversing throttle instead
of governor.

Provision is made for taking up the wear of the work-
ing parts of the engine in a simple and effective manner.
The inner piston is fitted with phosphor-bronze slides
that admit of a thin picce of tin or sheet iron being in-
serted when the wear is sufficientto allow it~ A wedge-
shaped plate on which the lower slide rests is arranged
with set screws on the outside of the case (Fig. 2),
which keeps the piston steam tight, top and bottom.
The packing of the cover to the pistons is effected by
thin copper joints placed between the edge of the case
and cover. The pistons are made so that they are
slightly thicker than the case they occupy, and enough
copper strips are put in to fill up the space ; these joints
are removed one at a time as the pistons wear down,
and where it is scen that repacking is needed and a
copper joint is too much to take off at one time, a piece
of thin paper to take its place will repack the cover
perfectly. The repacking of the cover as above de-
scribed, and]replacingithe nuts or cap screws (as found
on the different sizes
of engines) evenly,
is{ the only point
about the engine that
requires careful at-
tention and judgment

FI1G, 2.1 ARE ENGINE, SHOWING PIsTON Wit CyLINDER COVER REMOVED,

on the part of the person in charge, and repacking is
not required cvcept at long intervals.

There is very lintle friction, and consequently slight
wear on the pistons, from the fact that the steam pressure
is inside of the inner piston, instead of against it,

making the pistons similar to balunced wvilves. The
bearings for the main shaft and crank pin are in the
form of bushings and made from phosphor-bronze.
From the manner in which steam is applied to the pis-
tons the wear is slight compared with the ordinary
engine. When they need renewing the worn ones are
driven out and the new bushings driven to place, which
can be done by any good machinist at a small cost to
the purchaser. The crank and pin are made from the
best quality of cast steel, and the shaft, which is ma-
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chinery steel, is shrunk into the erank in a solid manner.
The outer piston is also made from best quality of cast
steel.  Lvery part of the interior of the engine is fitted
with the greatest care.  The inner fice of the cover and
all of the working parts of the engine are ground sur-
fuces, made with tools especially designed for the manu-
facture of this type of engine, thus ensuring that the
engine is practically steam tight from the start, Every-
thing about the inside of the engine is made inter-
changeable, and can be duplicated in case of wccident
on short notice.

Fig. 3 shows the carriage engine for setting up and
receding head blocks.

In Fig. 4 is shown the steam feed, which is recom-

o

F1G. 4.—STEAM Fren,

mended to the consideration of saw mill owners and
operators, The claims made for it are simplicity of
construction, positive operation and easy management,
economical use of steam, small space’ occupied, cheap-
ness, and easy adaptation to either new mills or those
now in use. In placing the engine in position, it is
not necessary to move the husk frame, as it can be
lowered from above through the frame onto foundation.
The movement of the engine in either direction is under
absolute control of the sawyer by lever connecting with
reverse valves on top of engine, thus accommodating

the specd of the feed to the size and conditions of logs.

The Dake engine has been placed upon the Canadian
market by the Phels Machine Co., of Eastman, Que.,
who will gladly furnish any further information.

SPARKS,

The town of Magage, Que., is inviting tenders for electeie street
ligehtings,

Anaincandeseent
Duhiam, Ont.

The ratepayers of Alexandria Bay, Ont. have voted $1,000 per
Year for electric light.

The electrie tight plant at Three Rivers, Que., is offered for
sale by tender. The date limit is the 15th inse,

Mr. W, HL Pearson, of Toronto, manigrer of the Trenton Elec-
tric Co. is seeking a franchise for electric lighting in the city of
Belleville,

_ The Toronto Electrical Works, Toronto, suffered damigre by
fire recently to the extent of $2,500.  Conniderable valuable mia-
chinery was destroyed.

The town of Orillia, Ont,, will likely enter into an aygreement
with Mr. Tait to furnish incandescent Tights on the present dual
basis for five yoars from January 1st, 1895.

The city engincer of St. Thomas, Ont., has been instructed 1o
prepare an estimate of the cost of constructing an electric plant
to supply heat, lightand power and to operatean clectric railwiy.

The city of Vancouver, B, C., has accepted the proposition of
the Consolidated Tramway and Lighting Company to light the
city, it 2724 cts. per light for 200 lights, or 27 cents for over 200
lights.

The Canadian General Electrie Co, are placing an electrie ligght
plant for the town of Niagara Falls, Ont., including two dynamos
with a1 capacity of 5,000 lights, togrether with 1wo engrines of 535
horse power.

Mr. A. W, White, London, Out., has been appointed one of the
umpires on the Cosmopolitan motoeyele riace in New York, (o be
held on May jothnext. MeAWlnte, it will be remembered, was un-
pirean the Dury ex motor,wuch won the oy derace atUhicago,

R. McGowan has purchased from the Johnston Eleetric Com-
pany 1,000 light alternator and equipments for 1,000 iitandescent
lights for Durham, Out,, where he has an are plant at present.
He also owas the electric light plant at Oakyville, Ont.  The fustad-
latton work m connection with the new plant at Ducham will be
carried out ander the direction of Mr. 13, M Gowan, ji., of Quhvalle.

plant. will be imstalled by Hewson Bros., of

Canadian General Electric Co., Ltd.

Authorized Capital, $2,000,000.

] Pald up Capital, $1,500,000.

Head Office: 65 Front St. West, TORONTO, ONT.

Brancit OFFICES AND WAREROOMS ¢

1802 NOTRE Dame: ST.. MONTREAL ; 138 HoLLs ST, HALIFAX ; Maiy S1., WINNIPEG ; GRANVILLE ST., VANCOUVER.

FAN MOTCRS FOR DIRECT GURRENT CIRCUITS

YT :‘g ; X

O3 A il .

STANDARD FAN MOTOR for Direct Current Circuits, (110 to

125 volts), Japan finish, complete with 127 Fan and Guard,

* FAN MOTORS FOR ALTERNATING CURRENT CIRCUITS

STANDARD FAN MOTOR for Alternating Current. Circuts, (52

or 103 volts), Japan fimsh, complete with 10 Fan and Guaisds.
1

We are now prepared to supnly Fan Motors for either
Direct Current or Alternating Current Circuits.

FOR PRICES APPLY TO NEAREST OFFICE
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ELEGTRIC RAILWAY DEPARTMENT.

THE MONTREAL PARK AND ISLAND
RAILWAY.

Tug Montreal Park & Island Railway was incorpor-
ated in 1885 by Statute of Quebec. At subsequent
dates, viz., in 1880 and 1893, amendments to the orig-
inal charter were passed by the Quebec Legislature,
and in 1893 the railway was declared for the general
advantage of Canada, and came under the jurisdiction

8OFT CO"(R‘OO WIRE
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Fra. T MarerLe Raw Bosn,

of the Federal Parliament. New powers were then
granted the company, and in 1896, during the last
sitting of Parlinment, further powers were obtained,
and the company now is in a position to complete the
construction of the various electric railways contem-
plated.

Of the gentlemen who were originally instrumental
in bringring forward this project, Hon. J. R. Thibau-
deau, Sherift of Montreal ; Mr. Henry Hogan, the well-
known proprictor of St. Lawrence Hall, Montreal, and
Hon, Louis Beaubien, are at present directors of the
company.

The first construction undertaken was the line through
Mile-End, to reach the River des Prairies, and thence
down the right bank of the river to Sault au Recollet
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Villagre.  This was built in 1893.  This line, like nearly
all suburban lines, has had the usual pionecring difficul-
ties to overcome, and as the proprietors of the road de-
termined to make the project a successful one, they per-
severed with the work and they have succeeded in put-
ting this line in good condition, both physically and
financially.

This picce of track, commonly known as the Back
River line, extends for nearly 7 miles from the city
fimits, It is double track from the city limits to the
Shamrock grounds, from which latter point it is single
track to the terminus. It is the company's intention to
extend this line about four miles farther in order to
reach St Vincent de Paul.  This work will probably
be commenced during the current year.

In 1894 a double track line was built from the city
limits at Mount Royal Avenue around the mountain
through Outremont as tar as Cote des Neiges Road,
thus reaching the cemeteries.  In 18935 this fine was
continucd around the western mountain to the westerly
hiut of Westmount, wonnecting there with the Mon-
treal Street Radway, Sherbrooke Street line, thus com-
pleting o double track clectric circuit 11 miles long

around the two mountains, and furnishing a Jine of
communication for many outlying municipalities which
will tend to develop them at a very rapid rate.  Not
only this, but it furnishes for the people of Montreal a
most delightful trip during summer, which they are not
slow to avail themselves of, and on pleasant afternoons
and Sundays the company’s resources are taxed to pro-
vide suflicient accommodation to carry the thousands of
people who go out to spend a half hour in riding over
the lines, which affords an opportunity of looking at
some of the finest scenery of which this country can
boast.

During the present scason the Company expects to
complete its system. Among other lines, they will

build to Lachine and to Bord ‘a Plouffe by way of St.

F16. 3.=~Two CaARS ON THE OUTREMONT DIVISION.

Laurent, in addition to the already mentioned extension
to St. Vincent de Paul.

The mileage of track at present operated is 22, and
by the end of the year the length of track operated will
be in the neighborhood of s0.

From the peculiar development of Montreal, being as
it is so densely populated in certain districts, it is evi-
dent that the opportunity tor developing suburban
business is considerable. The population being con-
centrated, the necessity for moving out becomes more
apparent every year as the necessities arise for factories
and business houses occupying sites in the older resi-
dential portions of the city, gradually forcing the
residents further away where they can secure fresh air
and more room.

The building of a suburban clectric system affords
every opportunity for the people improving their condi-
tion, and although the people of the working class of
Montreal are very conservative in their ways of living,
vet they are beginning to be convinced of the desirabil-
ity of changing their places of residence from the

Fi1G. 3.~Back RIvER STATION.

smoky, unhealthy portion of the old town to the delight-
ful country surrounding the city, to say nothing of the
reduced cost of living, and this is all made casily pos-
sible by the Montreal Park & Island Railway Company,
which has persevered in preaching this doctrine to a
most conservative community.
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By an arrangement existing with the Montreal Street
Railway the cars of ““ Park & Island” system come
over the tracks of the street railway to the centre of
the city, the street railway having the benefit of the
cars for their purposes on their lines in going to and
from the city limits, and the passengers to and tfrom the
suburbs thus not having the necessity to change cars,

ROADWAY,

The track is laid throughout with 36 lb. Cammell
steel rails of Sandberg section.  The joints are four
bolt angle bars, and the track is laid with broken joiuts,
except in street work, where the joints are square. The
roadbed is built up high wherever it can be built.
Ballast of broken stone, gravel and cinders are used
according to circumstances. The bond is of No. o soft
copper wire, soldered to a brass plug, which is pressed
through a drilled hole in the web of the rail.

OVERHEAD CONSTRUCTION.

This is on the general plan of the *‘west end,” though
malleable iron parts are being substituted for bronze.
The hangers are attached to cable supports both in
bracket and span construction in order to provide
flexibility. The ears itre for the most part soldered, but
a mechanical clip will in future be used mstead. The
trolley wire is No. o hard drawn wire. The posts are
cedar 8 inches diameter at top.

POWER PLANT.

This consists of an installation of steam engines driv-
ing two generators, onc of 200 k. w. and one of 100
k. w. capacity, made by the Royal Electric Company, of
Montreal.  The power station, however, is but a temp-
orary installation, and a description of the permanent
power station will appear in a future number.  The con-
struction of the new plant will soon be commenced.

ROLLING STOCK.

This consists of twenty motor cars, ten of which are
closed cars, six are nine-bench open cars, and four are
thirteen-bench double truck motor cars, 38 feet over all.
In addition to these above there are four open trailer
cars. The motors are for the most part of the *“ Royal
30" type, made by the Royal Electric Co., of Montreal,
and the severe tests that these motors were put through
during the extraordinary severe winter of February and
March of this year, as well as on previous occasions,
Jjustify very high praise for the Royal Electric Company.,
The motors are mechanically excellent, and eclectrically
they are highly efficient.  For heavy orlight work these
motors are very satisfactory. The small truck which
has given the greatest satisfaction is that made by the
Canada Switch and Spring Co. The double trucks are
all of Brill No. 23 pattern.

TELEPHONES AND SIGNALS.

The lines are equipped with telephones, and connect-
ingr wires are led down the posts at close intervals, the
telephone instrument being portable and merely hooked
to the contacts on the posts, so that connection may be
had with head office from any point of the line. Each
regular car carries a telephone.

On single track lines the Skeen signal system is being
installed, and will be used no doubt on other single
track lines to be built, as it enables a maximum number
of cars being operated on a single track.

The officers of the company ure :—Hon. Louis Beau-
bien, President ; Hon. J. R. Thibaudeau, Vice-Presid-
ent ; Henry Holgate, manager and engineer.

Mr. Holgate was from 1878 to 1888 connected with
the Northern and Northwestern Railways, and upon
those railways uniting with the Grand Trunk Railway
in 1888, he continued in his former capacity as chief
engineer of the division until 1893, assuming his present
position in June, 1893.

A more complete description of the Park and Island
system will be given in a future number, when the new
work becomes sufficiently advanced.

Lol John Stacey has purchiased the franchise of the St. Thumas
Street Railway Co. fromt Messes, Cameron & Hunt, of London.
1t is proposed to clectrify the system.

IMPROVED AUTOMATIC CAR COUPLER.

Ratwavs to-day demand an antomatic coupler that
is strong, cheap, reliable, decisive in its action, self-ad-
justable and interchangeable with the present rolling
stock of the world. At an exhibition held in the Park
Avenue Hotel, in the city of New York, attended by the
railway managers ol the amalgamated roads of the
United States, the invention of Otto Flohr, of which we
give an illustration, was unanimously voted as being
the only invention of its kind worthy of consideration
from all points ethical and economic.  ‘The chief advan-
tage of this device in the eves of practical railway men
are that the couplers are interchangeable with any of
the vertical plane couplers now in use ; absolutely auto-
matic; simple in construction ; undoubtedly cheap ;
certain in action ; durable; can be handled with ecase

IMPROVED AUTOMATIC CAR COUPLER.

and without hanger, and will lock on a curve as readily
as on a straight line.

The coupling obviates the necessity of any one going
between the cars and the parts are so ingeniously con-
structed that the resistance in uncoupling is reduced to
a minimum. The locking arm rises automatically by
being pressed by the locking arm, which has a slight
taper at the end, which engages with an incline face
upon the pin, forcing the pin up during the concussion
until the arm swings by and clears it.

The knuckle swings open the moment the pin is re-
leased, as the result of its own gravity -it resting on
the highest point of resistance on a spiral-way, when
closed from which it naturally descends from its own
weight.  The outer edge of the knuckle has a stop that
prevents the possibility of the locking arm swinging out
too far to be of service.

it is a coupler that is wonderfully clever in its mech-
anism and is entirely different to any now in use.
Patents have been granted in Canada, United States,
England, France, Belgium and Russia.  The Dominion
Government passed a bill last session that if enforced
will cause all railways in Canada to adopt within two
years some such automatic coupler.

The Winnipeg Electric Street Railway Company  have in con-
nection with their road two parks situated about four miles from
the centre of the city.  In River park they have a halfamile race
track, large grand stand, bicycle track, ficld for lacrosse and such
sports, roller skating rink, cte.  Elm park is situated just across
the river from River park, and is reached by a pontoon bridgge.
It also contains the necessary requirements for a pleasure resort,
and being thickly studded with trees, is used largely by pic nic
partics”  The traflic to these parks in the sumner s very large,
and they arc considered exccllent investments.
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PIONEER ELECTRIC RAILWAY WORK IN
CANADA.

Tothe Editor of the Live teicar News.

Sie, | observe in your March issue a letter from Mr.
James W. Easton, in which he claims that the first
successful attempt in Canada to propel curs by elec-
tricity was made in 1883 on the Industrial Exhibition
grounds at Toronto, the motor and power equipment
consisting of three old Ball machines designed for arc
lighting.  Inasmuch as Mr. Easton admits that the
efforts of a couple of men were required to push the
empty car up the grade, and that no passengers could
be carried, 1 think it is tolerably clear that so fur as
practical results are concerned, the experiments referred
to cannot be eonsidered to have been successful. | am
informed by persons who witnessed the experiments
that the only way the cars would run was down hill,

Very truly yours,
O TiMEeR.

Ditectors of the Sherbrooke, Que., Street Railway Company
lutve been elected as follows : Walter Bloe, W, Morris, J. W,
Burke, J. E. Flood and F. ). Goffith. Mr. Burke has been
clected president, and Mr, Griftith, seeretary.

STANDARD, PORTABLE,
DIRECT-READING . . .

Voltmeters, Millivoltmaters,

Yoltammeters, Ammaters,

Milliameters, Chmmeters,

Ground Datectors and Circuit
Testers,

Portable Galvanometers,

WsToN

Our Portable Instruments are
recopnized asTHE STANDARD
the world over. Qur STATION VOLTMETERS and AMME-
TERS are unsurpassed in point of estreme accuracy and lowest
consumption of energy.

WESTON ELECTRICAL INSTRUMENT C0.

114-120 Willlam St., NEWARK, N.J,, U.S.A,

The Rathbun Company, of Deseronto, e now boilding an
vleetric sell~loadings steeet car for A, Jackson Revnolds & Co., ol
Montreal, which, it is claimed, will revolutionize street cleaning in
all toswns and cities,  One car, iUis said, will clean 25 miles pee day
and take the sweepimgs out of the municipality at a saving of Go
per cent,

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREAL

MANUFACTURKS ANI HAS FOR SALR RVERY DRSCRIPTION OF

TELEPHONIC s ELECTRICAL APPARATUS
LINE MATERIAL AND SUPPLIES.

Will furnish 1enders for supplying Warehouses, Public Bldings, Hotels
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTVHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, pUSH
. « oo BUTTONS, ETC. . .. ... ..
Will also furnish tenders to Cities, Towns and Villages for Fikk ALAkM
AND Potick PATROL SySTEMS,
Catalogues will be furnished om application.

SALES DEPARTMENT :

MONTREAL:

Bell “Telephone Building,
367 Aqueduct Street.

TORONTO:
Bell ‘Telephone Building,
37 Temperance Street,

HAMILTON:
flell “Telephone Building,
Hughson Strect.
OTTAWA ;

Bell ‘Telephone Building,
Queen Strect.

QUEBEC:
Bell Telephone Building,
§t, John and Palace Strects,

WINNIPEG:
Forrest Block, Main Street.

EnSuactfobhe

PRESTON
. UNT

0.5

Dealers tn Pf
Asbestos

ARE BLIND TO THEIR OWN INTERESTS it they
have uncovered Boilers or Steam Pipes, as by havin

them covered with our Sectional Covering ‘it 1s no
only a great saving to your employers as regards uel
but it gives you much itss firing t0 do and enables you

to get up steam inone-half the time on the coldest day.

EUREKA MINERAL WOOL & ASBESTOS CO.

and Boiler Covenn
s, Bagine Packings, eg.’ ®

124 Bav St, TORONTO

...To.O.

Central Station Men

Read Extract from letter from another
Central Station Man who saved money
by consulting me o & % o

00O

Dear Sk : 1 am glad 1 had you to inspect my electric plant.

I had thought the

expense of such an inspection by an independent man would be money wasted.
You have convinced me 1 can save far more than your fees cost me, and in directions

an inexperienced man would never think of.

I think no person should do business

with electric companies without securing the advice of an independent engincer, as he
can save far more than he costs, and get better work done.

Yours truly,

The original of the above may be seen at office

— ErLkcTRIC CO.

GEO. WAITE FRASER

MEM. AM. INST, ELEC. ENG.

18 Imperial Loan Building, TORONTO

Consulting Electrical Engineer
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ROBIN, SADLER & HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREARL AND TORONTO

Orders addressed either to our Toronto or Montreal Factory will have prompt care.
Goods will be forwarded same day as order is received.

GRE GOLDIE & M*CULLOCH Co.

(Lesrren,
MANUFACTURERS OF

Improved Steam Engines and Boilers

+ PTLOURING MIT.T.S +

And the Erection of same in the most Con nplete Style of Modern Improrv

WOOL MACHINERY, WOOD-HORKING MAGHINERY, SANMILL SHING[E AN SHWE MAGHIN[RY

Fire and Burglar Proof Safes and Yault Doors.

- called to the “ WHEELOCK” IMPROVED STEAM ENGINE'
SpegraY a‘hten’cwn as being unequalled for simplicity, efficiency and economy
in working, and especially adapted for Electric Lighting, Street Railways, etc.

"2 GALT. ONTARIO. —%

Dlease mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers




iv. CANADIAN ELECTRICAIL NEWS May, 1896

CANADIAN GENERAL ELEGTRIG GO.

(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $1,500,000 00.

NEAD OFFICE:
65 FRONT STREET WEST, - - TORONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St, - MONTREAL. Main Street - WINNIPEG.
138 Hollls Strest - HALIFAX, Granville Strest - - VANGOUVER.

130 K. I¥. MONOCYCLIC GENERATOR.

The Monocyclic System

has been established by the experience of the past year to be the only satisfactory
svstem for the distribution of ... .. L.

Light and Power

from the <ame generator and circuit. . We invite attention to its superior mechanical design
.and construction ; its absolute simplicity in distribution as compared with the
complications of the polyphase systems; its perfect regulation secured by
compounding to compensate for line loss ; its freedom from unbalancing, the
lighting circuit being single-phase ; the perfect operation of our induction motors,
which require no condensers.

Please mention the CANADIAN ELECTRICAL NEWS wher corresponding with Advertisers



May, 1896 CANADIAN ELECTRICAL NEWS v

CANADIAN GENERAL ELEGTRIC CO.

(LIMITED)

The following Letters speak for themselves:

Port Hoeg, Feb'y 27th, 1896,
Messis, Cavapiax Generat Evecrric Co,,
Toronto.

DEar Stks :—The 75 Kilowatt Monocyelic Alternator
purchased from you wis stinted up on Sept. 2nd, 1893,
and has since been givings us an uninterrupted service of
160 hours cach week, starting at four o'cock on Sunday
afternoon and runningg il cight o'clock the following
Sunday morning. without a hitch of any kind whatever,
We ;.\pul a large increase to our business from motos
service, and appreciate the eacellent features of the
Monocycelic system of this combined light and power
service. Therd is, of course, no unbaluncing, as the lighting
i~ smglv phase,and the operation of the motars does not dis-
turb in any way the evenness of the lighting.  After an
experience of six menths we feel warranted in sayingg that
we consider the Monoeyelic as superior to any of the
polyphase systems which we are acquainted with, and
intend in the near future to duplicate this machine.

Yours truly,

R. A, ConrserT,
Pres, & Mgre, Port Hope Elee. Lyt & Power Co.

Pargy Sovsn, Feh, 27th, 18g0.
Tue Cavaniay Guserat Evgcrric Co., Toronto.

DEAR SIRS 1= Havinge now made & thorough trial of the
Manocsclic system of Electrical distribution as snpplivd
by you, I hawve much pleasare in informing you that it is
wivinge entive satisfaction.

The miaching, i 55 KW, is 2t beautiful specien of
dynamo building, being strang and compact. Ventilation
of the armuture is excellent, and the general desipgn of
that very important pait of the machine is good.  Elee-
trically and mechanically, 1 consider your machine to be
superior to any | have scen.

We have not had occasion, as yet, to test the maching
on the operation of motors, hut speakings from the lighting
poimt of view, 1 can fully endorse what you claim for the
svstem.

We have 500 ligghts now wired and expect 1o increase
to 1,300 bd'or-. 18q7.

Yours truly,
W, B, ARMSTRONG,
Maunayer Parry Sound Electric Light & Power Co., L.

Hlazover, Feb. 21, a8,
Caxanay Geseral Evkcrric Co., Toronto,

DEAR SIRS :—In answer to your eaguiry as regards the
operation of our Electric ‘?\'\l\.m. 1 bieg 1o say that we
have now been running one of your 75 Rilowant Monocy-
clic Dynamos for the past two months, and it is giving
entire satisfaction in every respect. We have not had the
slightest trouble with it in any way, and although it is
beings operated about 13 hours o day, it runs excecdingly
cool, and requires pnuu.:xll\- no atiention whatever.

The machine itself T regard as a madel of simplicity,
in fact to show my conﬁdmwc in he apparatus 1 lnvc
placed the plantin full chargze of my brother, who, previous
to the sartinge up of this machine, bad no experience
whatever with clectrical apparmtus of any kind.

The perfect regulation of the Dynamos, and the sim-

plicity of the wiring arve also stronyg points which should
recommend the use of this style of apparatus to anyone
contemplatings the instadlation of an electric plant,

In conclusion, mightsay that after having decided upon
adoptingg the Monocy clic’ syatem, my opmion  became
somewhit prejudiced ygainst its adoption by tepresenta-
tions made by other manufacturers, but 1 now fail to -ce
wherein 1 conld have sccured anything better to that
institlled by your company.

Yours very truly,
D. KNrenvel.

Dussving, Februry, 18gb,
Messks. Cavannax Geseran Evecirie Co,
Toronto, Ont.

Dear Sirs s ~We are pleased to Be able 10 express
ounelves as entively satisficd with the Monocvelic system
installed by you tast fall. - We are now in 2 position, have
mg covered it conciderable pottion of the town with our
ligghting mains, to apprecizde the value of the thieeewire
syatem for sccondiry distribution fiom the transformers,
and the great advantnyge g'ﬁm-d in simplicity by the
Monoeyelic fiom its beingg o singgle-phiase system for the
Tighting distribution,

The workmanship and finish of the dyaamo itself ce-
tainly does credit to your factories, and in operstion it
lias proved itsell 1o be exceedingly simple and satisfactory.

The commutator aind brushes tun withowt any sparking
white and do not give us a0 particle of trouble. We
fccl fully wxnhcd in saying that the Monocyelic system
in operation has shown itself 1o possess all the pomts of
excelence cliimed for it by you at the time whens we
made the selection for our new plant.

DessvinLg Bukerric Licnt Co.

MatTrawy, Feb, 25th, 1890,

Messes, Cavanan Geserat Eneerrie Cow, Torono,

DEAR StR¥:--We are pleased to be able to express
complete stisfaction with our Monocyvelic plant, which
has now been running since 27th Sept. Weare especially
pleased with the ease with which our former single-phase
system has been changed into one suitable for the distrie
lmlum of bath light and power. The enly chiangee made
in our case was the installing of the Monoeycelic machine
in plice of our former simde-phase altermator, and the
running of a third wire to the points where power is 1o be
supplied. . Alogether the system is admirable, both as 1o
\unpllul\' in the wiring, and distribution and perfeet free
dons in operation from any trouble or ¢ mnplu"umu. We
are quite sure that tin \!num_\"lu, system will prove o
means ufx'n('rc'l\a'n;, largely the wevenucs of alteruating
tihtingr stations by the sade of power without adding any
complications 1o their upvnlmn. You will be pleased to
know that the 5 h.p. induction motor geared to a triplex
pump is now in successful operation pumping water for
the C.ILR. water tank.  Itis certainly o very aimple and
substantial picee of machinery.

Yours truly,
Mattawa Erreikric Licnt X Poweg Cao,, Lo,

Ao L Hernmax, Sec’y=Treas.

Please mention the CANADIAN ELECTRICAL NEWS when rorresponding witl, Advortisers
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SPARKS.

The Galty, Preston and Hespeler Electsic
Radlway carticd 13,000 passengers iond Sao
tons of fiecight duting the wonth of Mach,

An clectne trolley voad has been built at
Kiote, Japan, Tokio, Yokehata and
Oanka have deaded on adoptmgs sanilar
hines,

The Torontoe Sububan Street Railwigy
Compant propose extending thew ine fiom
Toronto Juncoon to Lambion Mills qund
Islinggton,

Mesas, Jo B Flood aand J. W, Butke, of
New Yok, ate mterested an the consrace
non of the proposed electie railway at
Sherbrooke, Que.

The Nugara Falls Eleetrie Light &

sower Cog, of Naggara Falls, Omt., have
awarded the conteact for i 5,000 light in-
candescent plint 10 the Cattadian General
Electtic Con, L,

An cledtnd ralway s projedted o run
fiom Rell« Comers 1o Richmond West,
Ont.. & distance of ten miles. The pro.
moter s Mio Jolin Moadie, proprictor of
the Richmend zind Nepean Macadamized
read, who intends askings the municipadities
wmtetested for a bonus towards the con-
straction of such o line.

SECOND-HAND
ALTERNATORS
FOR SALE

We have for sale several second-

hand  altcinators which we have
taken in exchange for alanger ma.
chine, and which we are offering at
low figures.  “These machines have
eaeiters and switchboard appamius
and are ready for unmediate service.

For particalars apply

AHEARN & SOPER
Ottawa, Ont.

Main Lioe asd
Warebouse . .

T

Sold Outright.

. . No Exorbitant

Royalties. « . .
Only Telephone

made that does

Adjustment. .. ..

Sc28 tor Catalogze and Prices.

LR MANG P AT AR

Join Starr, Son & 6.

2.4.6 08X ST.. COR. WATER, Halifax, N.S.

'
i

THE DAKE ENGINE

For Running Dynamos in
Small Isolated Plants

STEADY AND EVEN MOTION

ALSO FOR

ATIACHNENT DIRECT 10 FANS, BLOWERS, CENTRIFUGAL
PUNPS, STONERS, STEERING GEAR, ETC.

CORRESPONDEACE MIICITRL,

PHELPS MACHINE ©0.

EASTMAN, P. Q.

Aboveall
Competitors

Coal is maney, why not save it by
using the . ..

T.J.C. INJECTOR

the most economical boiler feeder
in the world.

per

2 ecnt.__)
saved 1n coal over any other make.
Absolutely automatic.  Easily at-

tached. Applicable to all kinds of
boilers.

NOT EXPENSIVE

Will cutuear any other make and is
simple in construction. It is casy to
apcrate, and is the most powerful
feeder in the world.

THET.J.G.InjgGtor

is the best because you cannot pose
sibly go wiong with it. With high
or low steam the result 1s equally
satisfactory. 1t combines the utimost
simplicity with perfect efficiency, and
any boy can operate it.

PRICE LIST

N s Pricx. Ditorsg Powax,
s $ 7w 4t0 8
[ I T ™ H 810 16
1Y i X TS , 1610 40
» . (LY | d4oto 32
EL3 H 22 0 ,  s3towo
3 30 o 3 0t
%S } 38 o 730 0 W

Hamilton Brass Mig. Co.

(LIMITED)

HAMILTON, ONT.
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PATENTS. rrocursp ox
ELECTRICAL INVENTIONS
Bay St., Toroxn:
sv RIDOUT & MAYBEE, ">  haeasts,
v A Kamphlet on patents sent free,
' Riwpour on Patents,” price $5.50, $6.00.

Mention CANADIAN RLECTRICAL NEWS . . .
) when corresponding with advertisers.

KEEFP YUUE OF‘@N FOp
H W.PETRIES Juia Y~ I L0GUE
ornEws 2t PAMACHINERY

Aciasing Ntw Un on Svavion Torowro Can

NON-ARCING

Automatic Circuit Breakers

You have been Jookimyg for a successful Automatic Circuit Breaker
to be used on the Primary Side of your Alternating Current.  We have
it, and guarantee it to you in every way,

L] L ° L]
Lightning! Lightning!

Who is afraid of that?  You can rest assured that if you are
equipped with our Circuit Breakers you need bave no fear,  We have
the best protection offered 10 the electrical public,  We are leaders in
the manufacturing of Circuit Breakers, cither for Direct or Alternating
Current Systems.  Any voltage. CATALOGUE FrEg,

AUTOMATIC CIRCUIT BREAKER CO. - Newaygo, Mich,, U.S.A,

TENDERS WANTED
™ resgl s o i

CANADIAN CONTRACT RECORD:
TORONTO.

STEAM USERS

Desiring the services of COMPETENT .EN-
GINFERS of any class, can obtain
sober, intelligent and reliadle
men, by applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS,

J. J. YORK, President, Board of Trade Build.
ing, Montreal,

oo« COUDInGS and Chutches

S22 S22

Perfect j’-\ Positive
: Balance . Friction
'Liberal ey The Split
Clearance 3, Feature
Excellent Reasonable
Lubrication ' First Cost

Are alt Claims Worthy of your Investigation [ ]
— Sole Manufacturers in Canada —

DODGE WOOD SPLIT PULLEY €0, -  Office, 68 King St. W., TORONTO

KXy

WRITER FOR PRICES

AHEARN & SOPER

OTTA WA, OINT. .

CANADIAN REPRESENTATIVES OF THE

Westinenouse Eveetric & Mre. Co.

Sk
SLOW SPEED
ALTERNATING GURRENT DINAMOS

from: which can be operated

" Incandescent Lamps, Arc Lamps
and Motors.

e

SN
ELEGERIC RALWAY

{ GERATORS AR HTORS

oooooooo

Our Railway Apparatus is not
Equalled by any other

I

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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* \ﬁ c ] H[ND[RS‘]" wsicre oo conmaers ELEGTRIGAL SUPPLIES

... ESTIMATES FURNISHED FOR.....

-

B Wiring and Installing Complete Electric Plants
Yy : ~oT
BN . | EXPERIMENTAL APPARATUS, MODELS, PATTERNS.
© . LIGHT MACHINERY. AND COMMUTATORS. 44 Bleury St.

Q8- .| ELECTRICAL APPARATUS OF ALL KINDS REPAIRED.
STORAGE BATTERIES, DOCTORS' AND DENTISTS' ELECTRICAL
APPARATUS AND MACHINERY.

S R Jo0 BT ' | ELECTRIC AXD Gas FINTURES. MONTREAL

it : ELECTRIC FAN MOTORS.

THE OTTAWA PORCELAIN & CARBON CO., Ltd. Nt
Carbonl P oINS o o o e e onits

otor Brushes and Specialties .in orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraph, Telephone © and all kinds of Pressed Porcelain for
and Electric Light Supplies . . . Electrical and Hardware Lines . . ..

ALL GOODS GUARANTERD TO GIVE SATIBSFAGTION

VOLGANIZED FIBRE (0, =sermssmcmn o
e i [IARD VULCANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Grey.
SEND FOR CATALOGUE AND PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factoru: WILMINGTON, DEL. OFHGE: |4 Dty ST., NEW YORK.

e BELTING

= EQEONTO - THE J. C. MCLAREN BELTING CO. moNTReAL
THE BABCOCK & WILCOX

YWater Tube

STEAM

BOILERS

OVER 1,600,000 HORSE POWER IN USE,

Corner Jurors

HEAD OFFICE:

416 Board of Trade Building, Montreal.

3 WM. T. BONNER, 6encrar Acewt ror Canank

o Canadian Shops at Bellevwille.
LARGE BOOK “STEAMY SENT FREE ON APPLICATION




